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Superpower—Another Aspect 


al N TEREST in “superpower” is 
ce steadily growing. Springing 

Mee as it did from the theoretical 
a discussion of a vague dream, 
“superpower” has come to signify to 
electrical men the logical development 
of the electrical power resources of the 
nation. Even the public is talking about 
it and is beginning to demand its benefits. 
Every one knows that superpower de- 
velopment, already under way, will 
eventually be realized in a comprehensive 
manner. 

But it is well for the electrical industry 
to study carefully what work must be 
done to carry out this development, which 
is before it to accomplish. ‘“Super- 
power,” said M. E. Aylesworth, executive 
manager N.E.L.A., in his address to the 
A.I.E.E. at Pittsburgh, “is, to the engi- 
neer, an accomplished fact. It is the 
political, social, business problems that 
must be adequately solved before super- 
power is an accomplished fact and before 
the electrical industry renders its maxi- 
mum of service.” This does not mean 
that the engineer’s work is done, but 
rather that the industry has developed its 
engineering talent so that it is capable of 
handling the engineering problems ahead. 
Whereas on the business side, if the maxi- 





mum service is to be rendered, if the 
engineer is to be given the opportunity 
to develop the superpower system to its 
utmost, there is yet much to be done in the 
development’of personnel. 

Furthermore, the gradual development 
of “superpower” through the increasing 
interconnections of stations of large 
capacity and the establishing of still 
further generating stations at great 
sources of power will make the local 
company’s problem of energy supply con- 
siderably simpler. Increasing attention 
must then be given to the ever-growing 
problems of distribution and of selling 
the service. This can but mean that 
greater and greater emphasis will be 
placed on the business side of the local 
light and power company’s work. 

It is doubtless in recognition of these 
facts that there is a general demand that 
central-station commercial men and the 
commercial section of the N.E.L.A. rise 
to a higher plane of usefulness. The 
industry must develop more executives 
of business inclination and ability if it is 
to make ready for the superpower era. 
More engineers are needed who see the 
greatness of their opportunity in the field 
of application engineering. 








Joseph Henry Brewer 


I cassenetseenspetenmsitesoassenmmne tasanapatinayt temmasetanstamnenes 








A promoter of electrical development to whom are 


due the coal-field station on 


the Wabash and 


many other enterprises in Indiana and elsewhere 


O RESTORE one’s holding com- 

pany to an income basis after 
five years of bad times, to bring 
about a consolidation of utilities 
covering nearly 150 Indiana cities, 
to complete the creation of a 26- 
mile reservoir impounding enough 
water to level the flow of a great 
river the year around, and to start 
a 100,000-hp. electric central station 
right on top of a coal field which will 
feed its furnaces for nearly all time 
to come, may be fairly described as 
“some jobs.” They become more 
striking when it is known that the 
climaxes of all of them have come 
since the first of this year. The man 
who did these things is Joseph H. 
Brewer, president of the American 
Public Utilities Company of Grand 
Rapids, Mich., which controls the 
Wisconsin-Minnesota Light & Power 
Company and the Central Indiana 
Power Company, besides some other 
and smaller properties. 


Mr. Brewer wasn’t born or trained 
into the utility business. Not yet 
forty-nine years old, he was origi- 
nally a court stenographer who saw 
a chance in gas operation, promoted 
a company, joined with an associate 
who had another, bought up some 
“dead ones” and put life into them, 
realized substantial profits on one 
system which he built up and sold, 
and then plunged actively into the 
development of hydro-electric possi- 
bilities of northwestern Wisconsin. 
The subsidiary companies controlled 
by him in that territory furnish gas 
and electricity to more than seventy 
cities and villages, operate nearly 
100,000 hp. in water and steam power 
and have another 100,000 hp. in re- 
serve. Having acquired the Mer- 
chants’ Heat & Light Company of 
Indianapolis, he has expanded it by 
consolidations with several groups 
of properties in Indiana and has 
made his latest effort in the build- 





ing of a 100,000-hp. superplant near 
Terre Haute, set down in the middle 
of a 4,000-acre coal field, with end- 
less coal deposits under it. This 
plant will supply a population of 
1,500,000 people in Indiana with elec- 
trical energy, and not an ounce of 
the coal which it uses will see a rail- 
road car. The coal will be fed from 
the mine directly to the crushers. 
Mr. Brewer has developed an 
amazing facility for getting money 
for public utility enterprises and a 
splendid quality of patience in de- 
veloping and maturing the proper- 
ties. Upward of $50,000,000 is rep- 
resented in the issues of the Ameri- 
can Public Utilities Company and its 
subsidiaries, all producing dividends 
and calling for new capital yearly 
for extensions. Of the income of his 
properties fully 80 per cent is now 
based on natural resources of coal 
supply or water power actually 
owned by the companies themselves. 














Conciliation Wins 
Over Litigation 


HE report of the New York State Water Power 

Commission on the constitutional rights of the state 
and federal governments in water-power development 
is of interest to the whole industry. 

The conference with the Federal Power Commission 
brought out the fact that the primary interest of the 
federal authorities was navigation, particularly as 
regards internal waterways. After the interests of 
navigation are safeguarded the Federal Commission 
conceded that the state interest is paramount. It 
grants the state the right to make regulations, fix 
rates and will grant no licenses to applicants who do 
not have the state’s approval. The Federal Commission 
reserves the right, however, to refuse licenses to those 
whose plan of development is not considered “adequate,” 
even though the state approves. 

Nationally, the concessions of the Federal Commission 
may react unfavorably on the industry and introduce 
handicaps to water-power development. Only time can 
give the complete answer to all the questions brought 
forward by the report. 


New York Association Recommends 


Method of Rural-Line Survey 


HAT the problem of distribution of electrical en- 
ergy to the rural districts deserves the same study 
given to distribution in urban territory is the opinion 
of the committee of the Empire State Gas and Electric 
Association which has been dealing with the problem 
of rural electric service for the past two or three years. 
Accordingly, it has formulated recommendations, as 
outlined on page 136 of this issue, covering procedure 
and the basis on which a study of any territory should 
be made. Some will say that the study recommended 
is entirely too elaborate. But a little reflection ought 
to convince anybody that it is one that every central- 
station company ought to make of its entire territory 
if it is to handle its business development intelligently. 
If such a study were made by each central station there 
would be fewer mistakes in the building of lines of 
too low voltage and inadequate capacity. There would 
be fewer lines built to become a financial liability to 
both the central station and the consumer. In place 
of much of the “stalling” that is done when some one 
wants an impossible extension of service, it would be 
easy to give the would-be consumer a full understanding 
of just what stands in the way. Best of all, the sales 
Manager and his executive would have a clear under- 
Standing of the problems of the territory that would 
Save many a weary hour of guessing, as well as serious 
blunders when an immediate answer as to extension 
Possibilities is imperative. 
Another useful purpose that would be served is the 
forcing of adequate standards for the service of the 
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territory. Such a study cannot be made for the pur- 
pose of serving farm customers alone. It must inevi- 
tably spread out and bring in the small communities 
and all the possible business. The question of distri- 
bution practices as standards for the entire territory 
would have to be faced and the inadequacy of the too 
prevalent “just grew like Topsy” policy would be re- 
vealed. The central-station business has passed through 
its childhood days. Careful planning on the lines of 
the recommendations of the New York association and 
the elimination of haphazard building must become 
more and more its settled policy. 





The Colleges of the United States 
and Their Relations to Industry 


VERY one will admit that the method of factory pro- 

duction in mass which came into existence a genera- 
tion ago has come to stay. It has drawbacks and 
disadvantages, but it is so much more effective and 
economical than the older methods of manufacturing 
which it superseded that it is not likely to be altered 
radically. Even the Russian communists, in their ruth- 
less destruction of all that was good in the hope of 
bettering a relatively small amount of ill, were unable 
to suggest any better method of production and unfor- 
tunately, in chasing a shadowy ideal, they destroyed 
the incentive to work. It is clear that in the present 
and the near future, if there is to be further progress 
in economical production, it will be through the addi- 
tional development of machinery and of quantity manu- 
facture. 

Large-scale production is closely associated with engi- 
neering; so that, as time goes on, manufacturing comes 
more nearly to resemble engineering processes. Along 
with the eternal economic vigilance in administration 
goes the perpetual scrutiny for the applications of 
chemistry and physics toward improved methods and 
tools. 

It seems inevitable that the demand on the colleges 
of the country will be to prepare young men for even- 
tual leadership in large-scale production. Setting aside 
the professions of law, medicine and theology, the 
trend is undoubtedly toward increased study of science, 
of economics and of business principles. In other words, 
the pressure on the colleges is toward the practical sub- 
jects associated with industry and away from the 
classics or classical forms of instruction. This is not a 
question as to the most advantageous or desirable kind 
of education. It is an inevitable consequence of eco- 
nomic pressure. That kind of education becomes sought 
for which tends to lead to promotion in the business 
of the country and to bring in a financial return. 
According to the census returns of 1920, out of thirty- 
three millions of males gainfully employed, nearly 
eleven millions, or one-third, were engaged in manu- 
facturing mechanical industries, while nearly eight 
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millions, more, or one-quarter, were engaged in 
transportation, distribution and public service. If we 
consider only the manufacturing third and allow the 
usual army rate of one officer to twenty-five men, there 
are about four hundred and forty thousand officers 
needed for this industrial army. A fair proportion of 
these leaders rise from the ranks by their industry, 
merit and natural ability; but it is the nominal duty 
of the colleges to produce men of this type. The task 
is, however, too much for the colleges, as at present 
organized, to fulfill. The total number of living male 
United States college graduates is estimated at about 
one-third of a million, of whom only one-fifth have 
graduated from technical schools. 

As matters stand today, the leading industries, and 
particularly the leading electrical industries, seek to 
obtain college graduates, and preferably technical- 
college graduates, to recruit their junior ranks. Com- 
plaints are heard that they are unable to obtain as 
many as they desire. Of course, they look for more than 
a knowledge of principles and facts in the graduates 
they take in. They naturally lay stress upon other 
important qualities, such as character, reliability and 
initiative. In recently published criticisms the com- 
plaint is made that the colleges do not select and train 
sufficiently for these latter qualities. But it is not easy 
to offer specific directions for selecting and training in 
these qualities by a college. The qualities in question 
are the outcome of inheritance rather than inculcation. 
The colleges do indeed favor and foster these qualities 
as far as they can, but there are manifest limits to their 
efforts in these directions. Colleges are nearly all 
public institutions, open to all who show by examina- 
tion that they are capable of profiting by the instruc- 
tion offered. Imagine what would happen if certain 
youths, after graduating from secondary schools, applied 
for entrance to a college and were informed that they 
were judged to be deficient in character, reliability or 
initiative! 

Moreover, while it is reasonable and necessary that 
the colleges should tend to modify their courses of in- 
struction in conformity with the main business needs 
of the country, it is also very important that the colleges 
should likewise maintain a suitable range of instruction 
in subjects that are aside from the immediate utilitarian 
needs of the public. It would be a world calamity, for 
instance, if the study of the classics, ancient history, art, 
religion and of many other non-commercial subjects 
were to cease, The economic and industrial needs of 
a community are paramount and must first be met, but 
after they are satisfied come the artistic, intellectual 
and spiritua] needs, which, if less clamorous, are greater 
and more precious to the world. 

There are now more than one hundred and twenty- 
five American technical schools or colleges with an aver- 
age of about four hundred students each; but the demand 
for good graduates is greater than the supply. The 
whole question occupies the special attention of the 
Society for the Promotion of Engineering Education, 
which met recently in Ithaca, N. Y., and which is just 
about to launch out on an aggressive and comprehensive 
effort to find some adequate solution of this educational 
problem. That this society should have the sympathetic 
and active support of the industries that require the 
graduates goes without saying. And of all those in- 
dustries that can profit most by, and that most need, 
recruits with good technical training, the electrical in- 
dustry stands well to the fore. 
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How Is Commercial Activity 
to Be Measured? 


LEADING electrical man recently made the accusa- 

tion that the commercial men of the industry are, 
as a whole, “hiding behind a smoke screen of naturally 
growing business” and claiming credit for an increase 
for which they are not at all responsible. Whether 
the statement be actually true or not is beside the 
question. But there is food for thought here for the 
commercial man which should help him analyze and 
measure his own efforts. 

The commercial man must recognize that the central- 
station business will grow even if he sits still. The 
engineer or the technical man is paying the price of 
going at the facts and studying what he is doing— 
there is a definite measure of technical progress. The 
commercial man should likewise devise some practical 
way of knowing what he is accomplishing, and any 
measure of what he does must be based on the estimated 
normal growth and show what increment over normal 
he has caused. 





The Interest of the Electrical Industry 
in the Trend of South American Trade 


HE electrical industry has goods to sell and to 

provide the necessary diversity of market that will 
protect itself against dull periods at home would like 
to establish a more substantial foreign trade. Elec- 
trical engineers are ever seeking new fields for service. 
Operating syndicates are beginning to reach out into 
strange lands for new opportunities to build up power 
systems. In South America there is great need for 
electrical skill, experience and materials, and already 
North Americans are, in fact, extensively engaged in 
electrical projects in process there. The development 
of that great continent will be accelerated by the elec- 
trification of railways and the construction of trans- 
mission lines. These projects are proceeding as fast 
as they can, but there is lack of money with which to 
go forward. There is more than passing interest, 
therefore, in a study of the customs records of the 
United States for the past few months as regards its 
trade balance with the southern continent. 

Imports from Latin America of late have been in- 
creasing more rapidly than exports to those countries. 
As compared with 1922, the excess of imports over 
exports is more than double up to the present time and 
increasing every month. These imports consist prin- 
cipally of raw materials vitally necessary to the 
continuance of industrial activity. And the influence 
of this condition is shown not alone in the advance in 
exchange rates but also in increased purchasing in 
many countries and a general improvement in the tone 
of many markets. Trade balances are being estab- 
lished in the United States that greatly facilitate pur- 
chases in this country, and United States exports of 
a great variety are rapidly increasing. This remark- 
able growth in importation of Latin-American products 
will ultimately be reflected in the increased value of 
South American securities and additional investments 
of North American capital in South America. 

The well-known shortage of coal in all settled regions 
of Latin America and the abundance of available hydro- 
electric energy in its. mountains make the idea of 
American investment in the hydro-electric industry of 
Central and South America especially appealing. It 
has not only the basic soundness of such industry in 
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most parts of the world; in addition, it secures an 
increasing market for manufactured products of the 
investing nation. A further interesting possibility of 
increasing imports is the possible dislodgment of a por- 
tion of the excessive gold reserve in the United States, 
causing it to move to other centers by direct gold ex- 
portation or the establishing of dollar credits in Europe, 
which in turn would be used to make payments on 
European obligations due the United States. 

This trend in trade marks a very distinct upward 
tendency in the prosperity of the southern continent— 
and, of course, of Cuba and Mexico, and perhaps of 
parts of Europe. It brightens the outlook for foreign 
trade in electrical products in this undeveloped market. 
It should be observed and considered as a very present 
factor in our industry’s plan for the expansion of 
expert selling. 





How to Revive 
a “Mattress” 


N SOME of our largest cities the old original 220-volt 

three-wire direct-current Edison distributing net- 
work is not sectionalized at all. The cables are solidly 
spliced together, forming many square miles of inter- 
connected “mattress,” supplied with power at numerous 
points through feeders from various’ substations 
themselves interconnected with two or more power sta- 
tions. The whole arrangement is a result of a con- 
tinuous growth and constitutes a system of almost un- 
believable dependability of service. Suppose, however, 
that through some entirely unforeseen combination of 
circumstances the entire power supply of one of those 
systems should be interrupted. Or, more likely, that 
through internal or external disturbances a sufficient 
number of substations drop their load to put the rest 
out of commission through overload. There would then 
be an immense dead mattress with a connected load far 
in excess of the rating of any individual substation. 
Before a single live feeder could be again connected to 
this network, it now appears that either the entire load 
would have to be cut off, or else the mattress would 
have to be sectionalized. The first’ alternative is al- 
most impossible of accomplishment and the second 
would require considerable time and expense. Of 
course, remote-controlled manhole type sectionalizing 
switches such as some companies are installing would 
simplify the problem, but they would still necessitate a 
large investment. Isn’t there a better solution? 


Don’t Give Up 
the Ship 


ANY companies have become discouraged in their 

attempts to embody a power-factor clause in their 
rate schedules so as to bring about an improvement in 
their system power factor. It has proved difficult to 
explain the complications of the invisible electrical 
actions concerned in power-factor theory to the general 
public. Only those with intuitive intelligence can get the 
faintest inkling of the meaning of the explanation, and 
most customers are left like Pascal’s man “suspended 
between two infinities.” Moreover, trouble in opera- 
tion, inaccuracy, high first cost and unsuitable equip- 
ment have added to the disagreeable features of the 
game of trying to work power factor clauses and have 
proved to many that hypotheses cannot be permitted in 
dealing with the doctrine of good power factor. Thus 
much discouragement and a lagging of interest in 
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power-factor problems are generally evident in the light 
and power industry. 

But the idea is fundamentally sound that a good sys- 
tem power factor reacts to the benefit of the central 
station and the customers and that a bad power factor 
penalizes every producer and user of electricity, and 
it is only in the commercial application of power-factor 
improvement schemes that failure has arisen. The 
theory of power-factor correction is so beautifully 
simple and precise to the technical man that its com- 
mercial difficulties were discounted too readily. How- 
ever, undigested rates, ill-judged engineering advice, 
offended customers and other vexatious outcomes soon 
brought about the realization that power-factor cor- 
rection was a real commercial job to accomplish which 
required brains and a combination of technical knowl- 
edge and commercial sense. 

Thus the way is now paved for the inauguration of 
well-considered power-factor-improvement plans. In 
isolated instances light and power companies have 
achieved notable results by attacking the power-factor 
commercial problem with intelligence and knowledge. 
It is to be hoped that the results of these endeavors 
may be made available to the industry so that other 
companies may be encouraged to revive or continue 
their efforts to improve conditions. 


— 


Out of the Speculative Realm 
Into Facts 


XPERIENCE in the field with underground cables 

shows that the performance of the insulation is 
largely dependent upon the temperature to which it is 
subjected. Not only will continued high temperature 
bring about deterioration that will eventually cause 
electrical breakdown, but temperature changes will 
cause expansion and contraction. of the entire cable 
structure. Some engineers go so far as to predict 
that mechanical breakage of the insulation may result 
from unequal expansion of the conductor, insulation 
and lead sheath. Others attribute migration of joint 
compound largely to temperature changes. 

Rather than leave these and other contentions in the 
speculative field some manufacturers and operating en- 
gineers have been and are conducting tests to ascertain 
facts. The more such investigations are extended, the 
more prompt will be the relief from some of the 
troubles which are being experienced. Data of an 
illuminating kind should come from tests in which 
experimental lengths of cable are installed as they 
would be for regular service and then observed under 
known operating conditions. It is gratifying to hear 
that at least two operating companies are employing 
this method to ascertain the feasibility of high-voltage 
cables. 

If all the ideas on subjecting cables to tests which 
would simulate operating duty could be brought to the 
attention of operating companies which are willing to 
conduct field experimentation, and if the contemplation, 
undertaking or completing of such research could be 
made equally available, such work could be both en- 
larged and co-ordinated and the results would form a 
valuable supplement to the more exact information ob- 
tained in the laboratory. The Research Section of the 
ELECTRICAL WORLD in the third issue of each month 
affords a practical monthly clearing house for sug- 
gestions, research contemplated, under way and com- 
pleted. ‘ 
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Structural-Steel Buses Reduce Number of Insulators 


and Simplify Construction 


It has, besides, thereby simplified con- 


struction and installation and reduced the 
possibility of interruptions due to insulator 


two. 


Y USING structural-steel buses instead 


B 


This construction is being used for 
(See page 131.) 


110,000-volt buses. 


failure. 


of pipe, tubing or wires, the Southern 
Power Company has approximately cut the 
investment in bus supports (including in- 
sulators and substation cross-members) in 
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Power-Factor Correction 
by the Use of Synchronous Condensers 


An Analysis of the Operation of Unloaded Synchronous 
Motors for the Correction of Power Factor Considering Both 
Constant-Load Conditions and Constant-Current Conditions 


By CLIFFORD W. BATES 
Research Engineer Philadelphia Electric Company 


YNCHRONOUS motors without mechanical 

loading may be used to improve the power 

factor of a system in two ways: (1) Operation 

of the motor with the system having a constant 
(kw.) power load. The kva. output of the generator 
and the line current are then reduced by the power- 
factor improvement. (2) Operation with the system 
having a constant (kva.) load, i.e., at constant current. 
This case involves increasing the power delivered to 
the load, 

An analysis of these two methods of operation is best 
presented in the form of curves which furnish a ready 
means of estimating the improvement of power factor 
due to the installation of a synchronous condenser, 
together with the reduction in line current. The curves 
also afford a comparison of the relative improvement 
of power factor arising from the use of various sizes 
of condensers. 

In studying the first method of operation, which 
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Fig. 1—Relation between load power factor and condenser size 
for various values of line power factor at constant load power. 
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Fig. 2—Relation between load and line power factors for vari- 
ous sizes of synchronous condensers applied to loads of constant 
power. 


assumes conditions particularly applicable to the needs 
of a customer’s installation, the analysis was made by 
assuming synchronous condensers of various kva. rating 
C in proportion to the constant power P (in kw.) of 
the load whose power factor is to be corrected. The 
size of condenser is expressed as C/P, the values 
ranging from 0.2 to 2.4. The values of the resultant 
or line power factors were then calculated for various 
values of the load power factor, no allowance for con- 
denser losses being made. The percentage decrease of 
line current and the ratio between the size of condenser 
necessary to correct to any power factor and that re- 
quired to correct to 100 per cent were also calculated. 

In Fig. 1 each curve shows the relation between the 
load power factor and the line power factor for a given 
size of condenser (expressed as the ratio of condenser 
kva. to load kw.). To illustrate the application of these 
curves assume that a synchronous condenser is to be 
installed to improve the power factor of a load which is 
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Fig. 3—Size of condenser required to correct to any particular 
line power factor compared to that required to correct to 100 per 
cent power factor for constant load power. 
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Fig. 4—Percentage change of line current due to the use of 
condensers of various sizes at constant (kw.) load. 
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Fig. 5—Relation between load and line power factors for various 
sizes of synchronous condensers at constant line current. 
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Fig. 8—Size of condenser required to correct to any particular 
line power factor compared to that required to correct to 100 per 
cent power factor, the line current being constant. 


OPERATION AT CONSTANT LINE CURRENT 


normally 400 kw. at 60 per cent lagging power factor. 
To neutralize exactly the reactive component of the 
load will require a condenser for which C/P = 1.35, 
or about 540 kva. If, however, a 400-kva. condenser is 
chosen (C/P = 1.0) the line power factor will be 95 
per cent lagging. If this 400-kva. condenser is used at 
times of light load when the power required is, say, 200 
kw. at 50 per cent power factor, C/P = 400/200 — 2, 
the line power factor will be 95 per cent leading, 
provided the excitation of the synchronous condenser is 
unchanged. A change of condenser excitation is equiv- 
alent electrically to the use of a condenser of another size. 

The same facts as shown in Fig. 1 are expressed in 
a different way in Fig. 2, where each curve shows 
the size of condenser required to produce a fixed value 
of line power factor. The advantage of this form of 
presentation lies in the mental picture obtained of the 
relative sizes of condensers required to produce different 
line power factors. For example, at 60 per cent load 
power factor it is readily seen that condensers of ap- 
proximately 0.6, 0.85, 1.85 and 1.8 times the kw. load 
will be required to produce line power factors of 80 
per cent lag, 90 per cent lag, 100 per cent and 90 per 
cent lead respectively. 

The curves of Fig. 3 show the size of condenser 
necessary to correct to any specified power factor as a 
percentage of the size required to correct to 100 per 
cent line power factor. For example, with a load power 
factor of 60 per cent, the condenser size required to 
correct to 95 per cent lag is only 75 per cent of that 
required to correct to 100 per cent. In Fig. 4 is shown 
the relative saving in line current which will be pro- 
duced by various condensers. Continuing the application 





already used, in which with load power factor of 60 
per cent the line power factors of 80, 90, 100 and 90 
per cent lead resulted from the use of condensers of 
0.6, 0.85, 1.85 and 1.8 times the kw. load, this figure 
shows that the relative decrease in line current will be 
approximately 25, 33, 39 and 34 per cent respectively 
for these condensers. 


OPERATION AT CONSTANT SYSTEM KVA. 


Under the second condition of operation the analysis 
was made by assuming synchronous condensers of 
various kva. rating (C) in proportion to the constant 
kva. (K) of the system whose power factor is to be 
corrected. The size of condenser is expressed as C/K 
and ranges from 0.2 to 1.4. The value of the resultant 
or line power factors were calculated for various values 
of the load power factor, no allowance for condenser 
losses being made. The assumption was made that any 
additional load permitted by the action of the condenser 
has the same power factor as the original load. The 
percentage increase of power transmitted and the rela- 
tive size of condensers necessary to correct to any power 
factor compared to that required to correct to 100 per 
cent were also calculated. 

The relation between the load power factor and the 
line power factor for a given size of condenser (ex- 
pressed as the ratio of condenser kva. to line kva.) 
is shown by each curve of Fig. 5. To illustrate the 
application of the curves suppose a condenser is to 
be installed to improve the power factor of a load which 
is originally 400 kw. at 60 per cent power factor lag- 
ging, or 667 kva. The curves show that a condenser 
whose rating is equal to 1.35 times the kva. load must 
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be used to correct to 100 per cent power factor in the 
line; i.e., a 900-kva. synchronous condenser would be 
required. At the same time the original load is increased 
to 667 kw. at 60 per cent power factor, thus maintaining 
constant line current. 

The same facts are expressed in a different way in 
Fig. 6. Each curve shows the size of condenser re- 
quired to produce a fixed value of line power factor for 
various values of the load power factor. For example, 
suppose that a load of 1,000 kva. at 60 per cent power 
factor lag is to be corrected at constant current so as 
to allow the transmission of more power. In order to 
correct to 80, 90 and 100 per cent power factor, con- 
densers of 0.48, 0.76 and 1.35 times the line kva. would 
be required; i.e., 480, 760 and 1,350 kva. condensers. 
Since the power transmitted is changed from 600 kw. 
to 800, 900 or 1,000 kw., the increase of power trans- 
mitted is 200, 300 or 400 kw. according to the extent 
of the correction. 

The size of condenser necessary to correct to any 
specified power factor as a percentage of the size re- 
quired to correct to 100 per cent is shown in Fig. 7. 
For example, with a load power factor of 60 per cent 
lag the size necessary to obtain 95 per cent line power 
factor is 72 per cent of that required to obtain 100 
per cent power factor. 

The relative increase in power which can be trans- 
mitted at constant line current due to the compensating 
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effect of condensers of different sizes on loads of vari- 
ous power factors is shown in Fig. 8. Continuing the 
application used previously for illustration, in which a 
load of 60 per cent lagging power factor was com- 
pensated to 80, 90 and 100 per cent lagging power 
factor by condensers of 0.48, 0.76 and 1.35 times line 
kva., the curves show that the power which can be 
transmitted at no increase of line current will be in- 
creased by 34, 50 and 67 per cent respectively. 

Operation at constant (kw.) load is illustrated by a 
set of curves which are particularly applicable to a cus- 
tomer’s installation where the problem is to reduce the 
reactive component without considering the possibility 
of increasing the power component. On the other hand, 
the set of curves produced by considering operation at 
constant system kva. or current are of great interest 
to the central station, since they indicate the possi- 
bility of increasing the power transmitted over a line 
of limited load capacity or of increasing the power sup- 
plied from a generator which is fully loaded by an 
excessive amount of reactive component. The first 
analysis will also help the central station to analyze the 
resultant savings due to compensating the lagging power 
factor at times of light load or when the additional 
power cannot be utilized. In considering either set of 
curves it should be borne in mind that the improvements 
affect only the part of the system which carries both 
the load and the condenser current. 





Graphic Analysis of 


Economy of Developing Water Powers 


Aids Study of Sites Which May Become Economically Feasible 
Through Increased Demand for Power, Greater Interconnection 
and Use of Automatic or Semi-Automatic Generating Stations 


By G. R. KENNY* and PAGE GOLSANt 


HE recent emphasis placed on future power 

needs aud the necessity for developing all fea- 

sible hydro-electric sites, together with the 

advances in the field of automatic or semi- 
automatic power-house operation, may be expected to 
lead sooner or later to an examination of the power 
possibilities of all streams which show any promise 
whatsoever of development. 

Attention has recently been focused on certain very 
large hydro-electric projects outside the present pro- 
spective transmission range of developed markets. In 
such cases the market can perhaps be brought to the 
power if other conditions are not unfavorable. The 
principal considerations then become: 

First—Developing a load with seasonal and daily 
characteristics such that the proposed development can 
be operated at its highest efficiency. 

Second—Bringing in only such industries as will not 
be handicapped by fuel, material, transportation and 
labor costs under the conditions to be expected. 

Third—Building up such transportation, commercial 
and other activities as will enable the district to compete 
in desirability with other similar districts. 


*Consulting engineer, Los Angeles, Cal. 
tVice-president the Great Western Portland Cement Company, 
Kansas City, Mo. 


Gradual changes in industrial and economic condi- 
tions which will enhance the value and desirability of 
water power are taking place. Therefore every investi- 
gation should be so reported that the data may be useful 
in after years under conditions of: 

First—Lower construction and equipment costs. 

Second—Greater interconnection of systems, plants 
and markets with improved load factors. 

Third—Increase in fuel costs due to diminishing 
supply. 

Fourth—Greater value of power to industry due to 
improvements in factory machinery and methods. 

It is seldom that sufficient reliable data are available 
for a really satisfactory study of the possible useful 
power to be derived from any stream. Discharge rec- 
ords are often so meager and inaccurate and cover such 
short periods as to require much care and judgment and 
make necessary resorting to all possible checks on their 
use. This is particularly true of many Western streams 
which have not only great variation in monthly flow 
but markedly diverse seasonal discharge. 

An accurate determination of the quantitv of water 
flowing in a stream large enough to be useful for power 
development is practically impossible, and allowance 
must be made for this fact in all consideration of run-off 
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records. Government gaging stations are established 
with the greatest care, and much time and effort is 
expended on their calibration, but the best results that 
can be hoped for under the constantly varying condi- 
tions is a fair approximation. 

Rainfall-run-off curves from adjacent similar water- 
sheds are useful for comparison and checking purposes. 
These (Fig. 1) may be constructed by reducing the 
seasonal run-offs to inches of depth over the drainage 
area and plotting these results against rainfall for the 
same seasons. Rainfall records are usually available 
for considerable periods at several points on most water- 
sheds. In such records the element of uncertainty is 
less than that encountered in run-off records. 

Before an effort is made to determine the economic 
feasibility of any proposed development the element of 
“expectancy” of a sufficient water supply should be con- 
sidered. As an example of what is meant, assume the 
case of a stream normally varying less than 10 per 
cent from the mean flow, but having a deficiency of 50 
per cent once in thirty years. Assume also that we 
have run-off records for five years, and that this record 
includes one of these droughts, while rainfall records 
at points on the watershed are available for a forty- 
year period. This is an extreme case, but it illustrates 
the point. If the run-off records only were considered, 
cyclic storage would be necessary to carry over such 
a season, or the project might be considered imprac- 
ticable. 

A much more comprehensive method in such cases is 
to plot the probability of drought in percentage against 
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deficiency in rainfall in percentage of the average, and 
to determine the flow for which to develop the stream 
by the use of the probability curve which results. 

The probability of departure from average rainfall 
and run-off can be determined by plotting percentage 
deficiencies and percentage of occurrences. We cannot 
say what the rainfall at New York City for next year 
will be, but the probability that it will be more than 
100 in. or less than LO in. is very remote. 

Inspection of such a curve simplifies the determi- 
nation of the percentage of normal flow for which to 
develop any stream. If the curve shows that deficien- 
cies of 15 per cent or more of average rainfall occur 
not oftener than once in ten years, of 20 per cent not 
oftener than once in twenty-five years, and of 25 per 
cent not oftener than once in fifty years, it apparently 
would be good economy to develop for any run-off of less 
than that represented by 15 per cent below the average 
rainfall from the rainfall-run-off curve. Variations 
both above and below the average rainfall may be used 
to obtain more points except in cases where the totals 
for individual years are in excess of twice the average. 

The storage necessary to maintain constant flow can 
be determined by setting up a monthly run-off regimen, 
showing percentage of the total occurring in each month 
for each year for which run-off records are available 
and for the average of these. 

If the investigation so far outlined indicates that the 
project may be economically desirable, a study that will 
allow a reasonably accurate estimate of the cost will be 
the next step. This should include (1) the rate of fall 
in the stream or the possibility of securing head at a 
reasonable cost by constructing dams; (2) how much 
capacity can be provided for annual or cyclic storage 
to take care of seasonal variations in flow and fluctuat- 
ing storage to handle fluctuating load, and (3) the na- 
ture and cost of the construction necessary. After this 
study calculation of the economic installation to make 
an application of methods of fitting the plant to the load 
can be undertaken. 

Having a rainfall-run-off curve, a probability of 
drought diagram, the percentage of storage required 
and that available, the head and efficiencies expected, 
and a basis for estimating investment, annual costs and 
value of output, theoretical calculations of the economic 
capacity for which to install may be made. In Fig. 3 
the useful kilowatt-hours per annum expected for dif- 
ferent installations in kilowatts, the total installation 
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costs at such values and the total cost per kilowatt-hour 
expected are plotted for a theoretical case. The point 
at which the total cost C is a minimum is the economic 
capacity unless a definite value per kilowatt-hour higher 
than such minimum is determined. In this case the 
point at which C crosses this value after passing the 
minimum should be taken as the economic capacity. 
The total cost C = [(b * r) + o]/a, where 


b = installation cost, 

r = rate for fixed charges applying, 

o = estimated annual operating costs, 

a = kilowatt-hours per annum. 

Equations involving supplemental and alternative 


steam plants have also been developed in certain cases 
but involve too many assumptions and complications. 
It will usually be found that the peculiar conditions 
of seasonal fluctuations in flow, lack of storage sites, 
the nature of the load, necessity for fitting the project 
into an existing production system and other factors 
will make the theoretically determined proper installa- 
tion impracticable; study of all conditions is necessary. 
Generally the proposed development is to be added to 
an existing growing system which may be entirely 
served by steam or by hydro-electric plants or by a 
combination of the two. It is here that the engineer 
finds the greatest opportunity for the exercise of judg- 
ment and must make the most complete and exhaustive 
investigations if the proposed development is to prove 
economically advisable and its greatest possible useful- 
ness is to be attained. An intimate knowledge of the 
kind of business served and class of service necessary, 
of daily and seasonal fluctuations in load, of fluctuation 
in flow of streams already developed and storage capaci- 
ties already provided, of the capacities and efficiencies 
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of existing steam plants, of the comparative cost and 
efficiency of new steam equipment at the date of investi- 
gation, and of all possible means of predicting the 
growth and characteristics of the future load, is essential. 

Electric service with its instantaneous demands is 
always more exacting than any other service for which 
water power is developed and always brings into the 
problem the elements of competition with other power 
and of auxiliary and reserve capacity. 


FIGS. 6 AND 7—-AVERAGE MONTHLY LOAD THAT COULD BE CARRIED BY FOUR DIFFERENT DEVELOPMENTS OF 
SAME SITE DURING AVERAGE AND EXTREME LOW-WATER CONDITIONS 
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A hydro-electric plant may be considered in place of 
adding steam capacity and expected to operate under 
the same conditions as would a modern high-efficiency 
steam plant. It may be designed to operate in conjunc- 
tion with existing low-efficiency steam units, which will 
supply the deficiencies in times of low water, as an 
addition to an existing hydro-electric system, or to shut 
down existing steam plants, either wholly or in part. 
Business sufficient to load it immediately may be avail- 
able or it may require some years for full load to 
build up. 

The seasonal fluctuations in output required to supply 
most systems are very uniform from year to year, and 
those of stream flow for most streams are quite uniform 
except in occasional years. Consequently if has been 
found that curves of monthly average output in kilo- 
watts, monthly peak loads in kilowatts and average 
monthly stream flow reduced to kilowatts for the 
developments under consideration can be used in the 
study of the 
proper size of 
installation. Its 
usefulness as a 
part of the en- 
tire system and 
the storage re- 
quired under 
any of the condi- 
tions is outlined 
above. Such 
curves furnish a 
comprehensive, 
easily grasped 
° and rapid means 
of considering 
the results of 
changes in gen- 
eral design or 
proposed opera- 
tion, and the results obtained by their use are sufficiently 
accurate for the purpose. Seasonal fluctuations in load 
vary widely with the nature of the load, as indicated 
by Fig. 4. 

Hydrographs of the stream under consideration for 
as many seasons as possible are essential. ‘‘Point’’ 
curves connecting the values of average monthly flow 
reduced to average kilowatt output are usually most 
useful. Such hydrographs are shown in Fig. 5. 

The weekly and daily fluctuation in flow will be much 
greater than those from month to month. This can be 
at least partly taken care of if storage is provided, 
otherwise hydrographs of monthly flow should be made 
up by taking the average below certain readings. As 
an illustration, if the average flow in a certain stream 
is 500 second-feet, the average of all readings of 500 
or less, 400or less and 300 or less will give the average 
effective flow for a development without storage de- 
signed for each of these values. 

The use of curves of average monthly load in kilo- 
watts and average output in kilowatts in studying the 
effect of adding certain proposed developments to an 
existing system is illustrated in Figs. 6 and 7. 

The system load for two years in succession is shown, 
and the additions are considered on the basis of control- 
ling the stored water to get the greatest possible output 
during the critical late summer and autumn months. 
It was assumed that the general form of the annual 
load curve would not change greatly for future years, 
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and this assumption was borne out by experience. The 
developments are shown added in the order of their 
importance from the standpoint of increase in usefu! 
output when the load in August and September absorbed 
the full capacity. It was apparent that development No. 
1 would give the bes: results, but it was necessary to 
make trial calculation to determine the best order for 
the other three. 

Curves made up on the same basis and for the same 
proposed additions as Fig. 6 are presented in Fig. 7, 
but the records of a year of extremely low water were 
used in order to show the deficiency to be made up from 
steam or purchase in each month. Conditions nearly as 
severe as those assumed were encountered just after 
development No. 1 had been made, and the resulting 
output was very similar to that predicated by the curves. 

Sufficient capacity to carry peak loads must be pro- 
vided for any system. Whether it is economical to pro- 
vide hydro-electric or steam capacity for this purpose 
must depend upon the daily fluctuations in load and 
upon the relative costs per kilgwatt of the various in- 
stallations possible. In considering this phase a curve 
of duration of load will be found useful. Fig. 8 illus- 
trates this in hours per annum (curve a). The hourly 
readings of system load in kilowatts are summarized, 
and the number of times each value or any greater 
value occurs is plotted against that value in kilowatts. 

Steam installation costs per kilowatt are generally 
considerably less than hydro-electric, and at low load 
factors the total costs per kilowatt-year, including fuel, 
are less. By the use of the duration of load curve, 
balancing steam fixed costs plus operation and fuel costs 
against hydro-electric fixed and operating costs is sim- 
plified, and the percentage of each to the total required 
capacity in order to provide the lowest total cost of 
output is easily determined. 
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Life Tests and Inspection of 
Electric Lamps 


HE quality of lamps ordered by government de- 

partments during the fiscal year ended June 30, 
1923, was considerably smaller than for several years 
preceding. The total number was about 1,355,000 
lamps, valued at $353,000, the average cost per lamp 
being about 26 cents, as compared with 30.4 cents in 1922. 
This difference in unit cost is largely accounted for by 
two reductions in the price of tungsten lamps made dur- 
ing the vear. Of the total number of lamps purchased 
86 per cent were large tungsten lamps as distinguished 
from miniature and carbon lamps. The corresponding 
percentage in 1922 was 79. The increase in tungsten 
lamps was largely in the vacuum type and was due to 
the adoption of mill-type tungsten lamps instead of the 
carbon lamps formerly used extensively by the Navy 
Department. The quantity of carbon lamps was thus 
reduced to about 34 per cent of the total. Of the large 
tungsten lamps 15.4 per cent in number and 33.3 per 
cent in cost were of the gas-filled type. 

Since several large orders placed late in the fiscal 
year 1922 were inspected during the current vear, more 
lamps were inspected than were actually ordered during 
the year, the total being about 1,660,000. As samples 
representing these inspected lamps, there were sub- 
jected to life tests at the bureau during the year 1,418 
tungsten, 214 gas-filled tungsten and seventy-four car- 
bon lamps, a total of 1,706. 
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Electricity in German Agriculture 


By AUGUST PETRI 
Consulting Engineer, Belgard, Germany 
The Economic Situation in Ger- 
many Has Forced the Development 
of Electricity for Rural Use — 
Machines Have Been Developed 
and Processes Invented,to Aid in 
Carrying Out This Purpose—Data 
on Installations Are Given 








UPPER LEFT, ELECTRIC HAY HOIST—SIX TO EIGHT GRIPS WILL UNLOAD A FULL WAGON. UPPER RIGHT, MOTOR-DRIVEN 
STRAW CUTTER. LOWER LEFT, ELECTRICALLY DRIVEN PEAT HARVESTER. 
LOWER RIGHT, ELECTRIC STRAW CUTTER WITH BLOWER 


REAT efforts are now being made in Germany 
against extraordinary difficulties to connect 
to transmission systems all the rural districts 
of the country in the interest of the general 

economic situation. Electrical energy on the farms 
counteracts effectively the lack. of labor and creates 
favorable conditions for the use of machinery, which, 
in turn, betters the economy of the farms. This move- 
ment is noticed in many other European countries. 
Italy, for example, provides regular and fixed subsidies 
for rural use of electric power. 

To give an idea of the magnitude of the rural elec- 
trical supply problem of Germany, a tabulation is given 
of agricultural enterprises based on data collected in 
1907 and corrected for losses of territory due to the 
war. Small estates are the rule in central, west and 
south Germany, and the large farms chiefly elsewhere. 


RURAL TERRITORY OF POST-WAR GERMANY 


--—————_—— Total Area of Tracts, Acres— 





— 





Size of Farm, Number Pastures, Houses, Yards, 

Acres Farms Agriculture Forests Steppes Rivers, Roads 
Under 5 3,011,000 4,100,000 996,000 205,000 245,000 
Sto 123 956,000 7,520,000 1,309,000 487,000 230,000 
12} to 50 912,000 21,270,000 4,350,000 1,803,000 397,000 
50 to 250 258,000 21,760,000 5,130,000 2,149,000 667,000 
Over 250 21,000 15,390,000 5,780,000 679,500 667,000 
Potal "5,168,000 70,040,000 17,565,000 5,323,500 _—‘1,936,000 


To supply Germany’s need of electrical energy a 
tremendous development has occurred since 1908, when 
thirty-two long-distance-transmission power stations 
supplied 1,291 cities, villages and farms. This number 
grew to 208 stations in 1921, with 25,403 connected 
cities, villages and farms. Only those large city sta- 
tions which supply surrounding territory are included 
in the estimate, and it is probable that 40,000 of the 
64,208 rural districts are now supplied with electricity. 

Before the war electrical illumination on the farm 
was of subordinate importance and was used chiefly 
in the living quarters and the stables. At the time 
of the carbon-filament lamp the specific consumption 
was 5 kw.-hr. to 10 kw.-hr. per acre, which fell to 
5 kw.-hr. and less with the introduction of the tungsten 
lamp. The difficulty of obtaining oil during the war 
forced a much more general use of electric light not 
only in the farmhouse but also in the storerooms, the 
granary and other buildings, bringing the consumption 
above the previous figure and as high as 15 kw.-hr. per 
acre. These data apply to farms of 20 acres or 
more. For smaller farms, particularly those less than 
12 acres, the acre unit no longer gives a reliable 
representation of the kilowatt-hour consumption. 

The use of electric power may be divided into small- 
power, threshing, plowing and miscellaneous agricul- 
tural drives. In the small-power machines the electric 
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Adaptable 


Motors 
Have Facilitated 
Electrification 
of Farms 


a European coun- 
WY tries—Italy, for exani- 
ple—offer regular and 
fixed subsidies for using 
electric power on farms. 
This motive power is 
favored because of the 
searcity of fuel and the 
fact that the utilization of 
electricity helps to com- 
pensate for lack of labor. 
One thing that has greatly 
facilitated the electrifica- 
tion of farm operations 
has been the development 
of motors which are read- 
ily adaptable to a variety 
of applications. 

The illustration marked 
1 shows an electric culti- 
vator in operation, and 2 
is a more detailed view; 
3, a grain grinder; 4, a 
butter churn with one of 
the readily adaptable mo- 
tors; 5, a milk separator; 
6, a grain cleaner; 7, a 
milling table; 8, a com- 
bined planer and saw, 9, 
a small buzz saw; 10, a 
slot miller. 


VOL. 82, No. 8 

















JULY 21, 1923 


motor replaces chiefly animal drive or manual opera- 
tion, and its superiority is due largely to the flexibility 
of the drive for all conditions, its simplicity and ease 
of operation and its vastly higher efficiency. Natur- 
ally, the motor was first used for the machines of 
greatest importance to the farmer, such as pumps 
for water for drinking and utility purposes, irrigation 
pumps and fodder machines. In larger establishments 
grinding mills and potato mashers were added. Elec- 
tric drive for these machines can always be arranged 
for the best operating conditions requiring the mini- 
mum of time, and as soon as electric service was ob- 
tainable on a farm these machines were the first to be 
power-driven. But the full advantage can only be real- 
ized when all the power-consuming machinery is elec- 
trified. This may be accomplished easily with the new 
portable electric motor, one motor being used to drive a 
number of different machines. 

Further possibilities for electric drive are offered by 
wheat cleaners, sack elevators, conveyors, manure 
pumps, winches, hoists, hay unloaders, grinders, buzz 
saws, band saws, car builders’ machines, blacksmith 
machinery and general repair-shop machines, such as 
lathes, drills, grinding wheels, blowers, peat presses, 
sheep shears, etc. Washing machines, dairy and milk- 
ing machines may be added to these. 


DRIVE Must BE PERFECT 


To insure the best performance from all these varied 
machines, their drive has to be made technically per- 
fect, which can be achieved only by a close co-operation 
between farmer, machine designer and installation firm. 
The designer should be governed by the experience of 
well-established farmers and should consider the par- 
ticular properties of the electric drive. The firm which 
makes the installation should know when to use in- 
dividual drive and when a group drive would be better. 
Faulty choice may cause unnecessary power consump- 
tion. The power demand of all these machines may 
amount to 10 kw.-hr. to 20 kw.-hr. per acre. The upper 
limit has not yet been reached in Germany. 

A few data will show the unexcelled advantages of 
electric drive for such small farm machinery. To chop 
50 kg. of straw takes one man one hour; an electric 
motor will do it in not quite fifteen minutes at a con- 
sumption of 0.15 kw.-hr. to 0.38 kw.-hr. The same 
amount of energy will be required to pump 1 cu.m. of 
water (depending on the height to which it is pumped) ; 
one man would require forty-five minutes to do it. The 
cutting of 50 kg. of beets takes about 0.02 kw.-hr. 


AIDS IN THRESHING OPERATIONS 


Disregarding staged exhibition performances and tak- 
ing into account actual figures of a complete threshing 
campaign, compiled by the owners themselves, a well- 
made superheated steam locomotive consumes 1.2 kg. 
of coal per 50 kg. of ready marketable wheat, and, 
using saturated steam, 24 kg. of good coal will be re- 
quired. An electric motor will consume under similar 
conditions 0.4 kw.-hr. to 0.5 kw.-hr. The elimination of 
all auxiliary work, the instant readiness of its service 
—a feature beyond estimation in a wet year—the sim- 
ple attendance and the insignificant cost of maintenance 
are among the outstanding features which have intro- 
duced electric drive for threshing. The rational econ- 
omy of the motor is beyond dispute, because coal is 
hurned much more efficiently in large power stations 
than in thousands of small engines. The saving in 
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this respect is about 50 per cent. Several factors de- 
termine the energy requirements for threshing per acre 
unit: for example, the amount of grain planted, the 
intensity of cultivation, the condition of the harvested 
wheat as regards dryness or wetness, the length of the 
straw and the productiveness of the harvest. The en- 
ergy necessary will vary between 25 kw.-hr. and 45 
kw.-hr. per acre. 

The threshing motor is generally portable and has 
to be designed with enough margin to take care of 
difficult starting and heavy momentary overloads. 

The total consumption of the drives already men- 
tioned will be on the average 50 kw.-hr. per acre, but 
may go as high as and higher than 60 kw.-hr. Ac- 
cording to figures compiled by Dr. Windel from thirty- 
four German agricultural transmission systems during 
the year 1920-21, the energy consumption per acre was: 
For lighting, from 12.5 kw.-hr. to 22.5 kw.-hr.; for 
power, from 27.5 kw.-hr. to 42 kw.-hr.; total, 40 kw.-hr. 
to 65.5 kw.-hr. 

How important a rdéle the fertility of the soil and 
the intensity of cultivation play is shown by records 
from farms near Dantzig, where up to 100 kw.-hr. per 
acre has been consumed. 

Electrically driven plows, both of the single-machine 
and the two-machine type, came into use in the eastern 
provinces of Germany during the seasons of 1908 to 
1912, but their number has not increased since the era 
of the gasoline-tractor plow. Wherever cable plows 
are necessary the electrically driven plow will maintain 
its economy. Its disadvantage is its dependence upon 
the line which feeds it. This makes itself felt par- 
ticularly when changing the position of the engine. 
But with skilled and experienced labor it is not a seri- 
ous handicap. The energy consumption is on the aver- 
age 120 kw.-hr. to 130 kw.-hr. per acre and may go as 
high as 200 kw.-hr. when very deep plowing in a heavy 
soil has to be done. Electric motor plows are at pres- 
ent only in an experimental stage. 


AUXILIARY OPERATIONS 


For auxiliary agricultural operations electric drive 
has been introduced with success in flour mills, dairies, 
starch plants, distilleries, drying plants, rural repair 
shops, brick yards, field railways, irrigation and arti- 
ficial-rain plants, etc. These may be found everywhere 
and in varied combinations. Their total consumption 
may be taken as about 25 to 30 per cent of the purely 
agricultural consumption. 

It appears on its face paradoxical that in dairies, 
where exhaust steam may be used, electric drive should 
be economical. But it is nevertheless the case, because 
the heat energy needed for power is only a small per- 
centage of the required energy for heating. A test was 
made in a newly equipped dairy with a one-fire-tube 
boiler of 14-sq.m. heating surface with 7 atmospheres 
pressure, supplying steam to a 10-hp. to 12-hn. steam 
engine with Rider valves, and obtained the following 
data for a daily output of 3,600 liters of milk: 

With steam drive 219 kg. of good egg-size coal and 
4+ liter of oil were needed daily. Electric drive con- 
sumed 144 kg. of coal and 23 kw.-hr. The coal in the 
latter case was used merely for heating the milk. The 
23 kw.-hr. required 38 kg. of coal in the supplying 
steam-power house, which includes line and transformer 
losses. There is shown, therefore, a total coal con- 
sumption of 182 kg. for electric drive and 219 kg. for 
steam drive, or a saving of 37 kg. of coal per day. 
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Such comparisons are of acute economical importance 
under present German conditions. A still higher coal 
saving could be realized if in a new dairy a low-pressure 
steam boiler were installed in the first place and all 
mechanical drives were electrified. Such tests have 
been made by unbiased investigators with similar re- 
sults. 

In starch plants with a clearing basin 0.4 kw.-hr. 
is required per 50 kg. of potatoes; twice as much in 
plants using centrifuges. Drying plants for potato 
fodder using daily 5 tons of tubers require 60 kw.-hr. 
Except in the case of a few large beet farms, electric 
field railways could not be introduced as yet. 


ARTIFICIAL IRRIGATION 


Artificial-irrigation plants are still in the develop- 
ment stage and are used to a very small extent. As 
proved by experiments, their beneficial influence will 
be gigantic, but a final estimate cannot as yet be made. 
The damage due to dry spells may be averted and the 
harvests considerably increased. Irrigation plants are 
a safe means to obtain maximum harvests, permitting 
the use of the largest amount of artificial fertilizers. 

Of what importance electroculture will be to the 
harvest cannot be fully stated as yet. Here, too, tests 
have shown very promising results. 

. Electrical energy is being used sparingly for cook- 
ing and for heating incubators, mostly in southern prov- 
inces where cheap water power is available, the erec- 
tion under pressure of necessity of large water-power 
stations in the north and south and of steam plants in 
soft-coal mines will soon create new and extensive de- 
mands for electrical energy. 


PRESERVING FODDER 


The scarcity of fodder may be lessened if suc- 
cess in conserving it at the time when its albumen 
content is at the highest is achieved. The American 
silo method cannot be used in Germany. The German 
“Herba” method is likewise unsuitable because the 
necessary quick rise of temperature is impossible. The 
use of electricity gives the simplest means to produce 
heat. Green fodder does not conduct electricity to any 
extent. Cut up, it has a large resistance, but it heats 
relatively quickly between electrodes, thus avoiding the 
otherwise unescapable loss of albumen. The heating 
must be carried to about 50 deg. C., at which tempera- 
ture all life in the plants stops and the milk-acid fer- 
mentation begins. The acetic-acid and butter-acid fer- 
mentation will have already stopped at a lower 
temperature. The products of the milk-acid fermenta 
tion are responsible for the preservation cf the fodder. 

This method was first introduced by Schweizer and 
is being exploited by a concern in Dresden. Three silos 
with electrodes are star-connected to a three-phase cur- 
rent supply and the process begins simultaneously in 
the three. Toward the end of the charging period 
the current amounts to 50 amp. at 220 volts. For 
50 kg. of preserved fodder 1.2 kw.-hr. to 1.5 kw.-hr. is 
required, which includes the power needed for cutting. 
There are today 120 such plants in operation, and fifty 
are being built. 

A second method, known as the one-silo method, was 
suggested by Vietze in Halle. Its main advantages are 
that only one silo is required and that the necessary 
current for 50 deg. C. heating is much smaller. About 
13 amp. at 220 volts is sufficient. In this method all 
three electrodes are placed in the same silo (three- 
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phase) and a heating unit is used in addition. For 
50 kg. of preserved fodder about 1.25 kw.-hr. is needed. 

The author believes that both of these methods will 
be of greatest importance. The one first mentioned 
will be more used on large farms, the latter on smaller 
ones. The central stations too will welcome this new 
demand, because it will come during the summer 
months, or the season of otherwise lowest demand, and 
will not require additional generating equipment. The 
preservation may even be done during the night hours. 
The magnitude of the demand cannot yet be foreseen, 
but it is not at all impossible that it should be doubled 
if these methods of preserving fodder should come into 
general use. 

At this point the work that is being done on electri- 
cally heated steam boilers for dairies, on potato-steam- 
ing equipments and on welding transformers for farm 
blacksmiths deserves mention. All of these things, 
however, will find use only in districts with cheap 
hydro-electric power. Of great value would be the 
introduction of the potato steamer, which is needed on 
all farms. It can be operated at night and may be 
equipped in such a way as to be automatically discon- 
nected as soon as all the water has boiled away. 


GERMAN: FARM CONSTRUCTION METHODS 


The rules followed in German farm installations are 
formulated by the Verband Deutscher Elektrotechniker, 
a co-operative society embracing central-station com- 
panies, engineers, industrial-plant operators, consum- 
ers, manufacturers and jobbers. Three-phase energy 
is the most usual supply. The low voltages are as a 
rule of 210/120 and 380/220; that is between 210 volts 
and 380 volts for power and 120 volts or 220 volts from 
each phase to grounded neutral for lighting. The 
grounding is carried by some plants throughout the 
entire system to the last branch lines, requiring only 
single-pole fusing. It is essential that the grounding 
of the neutral be perfect. Every village and farm has 
its main ground, made as a plate or better surface 
ground, and each connected building has a pipe ground. 
Motors and plugs are connected to the neutral and 
grounded besides. Structural steelwork and metallic 
fodder troughs are separately grounded and must not 
be connected to the neutral. The neutral wire must 
be plainly marked as such and must not be connected 
to the grounding system or the high-voltage apparatus. 
Other plants are grounded only in the network and 
install phase as well as neutral insulation on the prem- 
ises, employing double-pole fusing. 

In dwellings and in all dry rooms the wires are in- 
stalled as in cities. As a rule conduits are used, or 
conduit wire, and frequently the outer metallic armor 
forms the neutral. 

In temporarily wet rooms like kitchens the conduits 
must either have a protective coat of paint or must 
be kept at a distance from the wall. All switches must 
be waterproof and porcelain sockets must be installed. 

In stables, fodder kitchens and similar rooms, where 
acid fumes must be expected, special care has to be 
exercised. If possible, all wiring should be on the 
outside of the building except a short connection to 
the outlet. If the height of the rooms prevents touch- 
ing the wires, bare wires on porcelain cleats are the 
best method. Otherwise steel-armored conduit, well 
laid out and groundéd, should be chosen. “Long-handle 
switches” should be used, or inclosed switches in steel- 
armored installations. Ceiling penetrations to hay or 
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straw lofts are to be avoided. Usually a §-in. steel pipe, 
through which the insulated conductors run, is carried 
less than a foot above the ceiling and ends there in a 
steel junction box. 

Circuits for stables and other outbuildings must be 
separated from circuits in dwellings. The installation 
of wires in structures containing inflammable mate- 
rials, such as hay and straw barns, should be avoided. 
The entrance of wires into such places through roof 
stands or the installation of fuses therein is prohibited. 
Fixtures must be of insulated material, must have a 
protective glass bowl and, if necessary, a wire basket. 

Flexible connections to portable energy-consuming 
devices must be equipped with a durable non-metallic 
protection. Junction boxes and power or light plugs 
are permitted in barns only in exceptional cases and 
must be waterproof and fireproof. 

It is impressed upon the users that all installations 
should be kept clean and neat, that switches and motors 
should be easily accessible, that the touching of unpro- 
tected parts should be avoided, that fuses should never 
be bridged with wire or metallic objects and that any at- 
temps to repair fuses by inexperienced users must be 
avoided. An inspection of the wiring at intervals by 
an expert is recommended. 





Development of Austrian Water 
Powers Under Way 


Concessions Granted for the Production of Hydro- 
Electricity as Part of National Project—To 
Extend Over Period of Thirty years 


NE of the paramount questions under consideration 

by the commercial and industrial interests of the 
young Republic of Austria is the development of the 
water powers of that country. Whereas in the Austria 
of old the motor power required by the industries was 
produced almost exclusively from coal, cheap coal then 
being at the disposal of the country to a sufficient degree, 
Austria is now forced to economize its insignificant coal 
resources to the utmost extent. The production of 
power for the future will have to be done on a hydro- 
electric basis, and it is therefore an absolute necessity 
that the country exploit in the most intensive way one 
of its greatest natural resources, that is, its water 
power. The utilization of this power has already com- 
menced, but lack of capital has caused wholly inadequate 
progress to be made. 

Austria has about 3,000,000 hp. of workable water 
powers. The complete electrification of all industries 
and of the railways would require the installation alto- 
gether of about 1,500,000 hp. The cost of this develop- 
ment, including the long-distance network and substa- 
tions, would total about 2,000,000,000 gold crowns and 
the development would be extended over a period of 
twenty or thirty years. 

As pointed out in a report by Richard Hofbauer, chief 
engineer of the Styrian Water Power & Electricity 
Company, Ltd., the foundation for organizing energy 
production in Austria is to be found in the electrical 
companies already existing. These companies at the 
present time are small, the energy generated being uti- 
lized largely for local supply. These units form only an 
insignificant part of what is actually required by the 
nation as a whole. The nation-wide scheme of develop- 


ELECTRICAL WORLD 127 


ment advocated by the Styrian company is the first 
attempt at a development of the water-power resources 
of Austria on a large scale. A careful plan of develop- 
ment has been drawn up, showing the locations selected 
for the power plants and describing the long-distance 
and distributing networks necessary to meet the exist- 
ing load requirements. The program is to extend over 
fifteen years, in which period all the power plants re- 
quired for the actual energy supply, inclusive of long- 
distance and transformer stations, will be constructed. 
The accompanying map shows the proposed locations of 
the generating plants and transformer distribution 
systems. 

The maximum load of the future Styrian long-distance 
network, inclusive of overload, is estimated at about 
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EXISTING AND CONTEMPLATED GENERATING AND TRANSMISSION 
SYSTEMS IN AUSTRIA 


265,000 kw. In laying out the general scheme, however, 
consideration has been taken of the probable develop- 
ment of the iron industry, which is one of the most 
prominent industries of Austria. 

The scheme of development as proposed by this com- 
pany has been considerably accelerated by the course of 
the government in granting concessions for water pow- 
ers. In order that the electrical energy produced may 
be distributed to consumers uniformly in accordance 
with their requirements, the country has been divided 
into five centers of supply. The organization of the 
whole enterprise, comprising all the power stations, 
long-distance-line and transformer stations, is intended 
to be carried through by the Styrian Water Power & 
Electricity Company interests. This parent company 
will control the generating plants and transmission sys- 
tems, but the distribution of electrical energy from the 
main transformer stations will be confided to sub- 
companies to be formed in the different centers of 
supply. Already a syndicate has been formed to carry 
the financial management of the Styrian enterprise, all 
the large Austrian banks forming a part of it. 
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Regular Maintenance Schedules 
for Diesel Engines 


A Maintenance Outline, Maintenance Calendar and 
Reports Suggested—How Such Schedules 
Should Be Developed 


By J. L. SCHNEITTER* 


Texas Power & Light Company 


HE great number of new and important installa- 

tions of oil engines during the past few years, and 
especially in the Southwest, has caused many to recog- 
nize the field which justly belongs to these prime mov- 
ers. The oil engine of today promises to become in 
increasing degree a competitor with steam equipment 
of many kinds. However, the successful operation of 
an oil engine, like that of any power plant equipment, 
includes maintenance, and maintenance involves careful 
and systematic mechanical work. Past records showing 
high maintenance costs and failures of Diesel engines 
have been facts, but in many cases these represent 
avoidable accidents and lax maintenance methods. 

As oil-engine users we find the care required by any 
Diesel engine installation dependent upon two factors— 
the kind and reliability of the engine itself and the 
attention given it at all times. Close co-operation be- 
tween engine builders and engine users has already re- 
sulted in redesign and improvement in engine parts 
which have been shown to require close attention and 
periodic renewals. Extensive studies made by many 
makers of Diesel engines of cylinder head, cylinder 
liner and piston failures have resulted in many im- 
provements. Knowledge of facts regarding failures has 
resulted in simplification of cylinder-head structure, 
improved cooling regulation and extensive research in 
the field of better materials of construction. 


DIESEL ENGINE WORTH MAINTAINING 


If the engine is worth the cost of installing, it should 
be worth maintaining in condition to produce reliable 
operation and good records. For this reason main- 
tenance routine is important and time and labor for the 
proper care of oil engines must be allowed. 

Maintenance, to satisfy the elementary requirements 
of all-around efficiency, maximum capacity and mini- 
mum “idle” expense with the greatest dispatch and least 
discomfort, is best accomplished by systematic inspec- 
tions. Proper maintenance does not consist of making 
repairs after something has happened, but rather at 
some convenient time before the defect has had an 
opportunity to cause an unexpected shutdown. A minor 
defect in the governor or fuel pump on a Diesel engine, 
if discovered and repaired in time, may cost a small 
amount. A failure to correct the defect may result in 
a disastrous wreck. 


SYSTEMATIC INSPECTION ESSENTIAL 


It would be difficult to overemphasize the importance 
of a systematic routine of inspection for Diesel engines. 
There is danger in involving the operating organization 
in a maze of red tape which will not only discourage 
the initiative of those who have to keep the wheels turn- 
ing but also create a tendency to be antagonistic toward 
anything that looks like system. Any system of inspec- 





*Abstract of paper presented before the Southwest Geographic 
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tion should be made as simple and easily applied as 
possible and yet produce the desired results. 

There is no standard system to follow. What may be 
suitable to one installation with set conditions may not 
be suitable to another. Careful study must be given 
to what it is desired to accomplish before introducing 
such a system, as well as careful consideration to its 
working after it has been put into effect. Not infre- 
quently it has been found that what looked well on 
paper failed in practice. These weaknesses must be 
detected and remedied if the confidence and co-operation 
of the operating force is to be had. 

The preparation of a maintenance schedule requires 
that the length of intervals between inspection of every 
part requiring attention be carefully studied. Such 
information should be gathered from plant engineers or 
engine maintenance men of long experience in the field. 
After these data and records on the wear of parts have 
been formulated the time intervals for inspections can 
be safely decided on. 


FACTORS IN A MAINTENANCE SCHEDULE 


An analysis of any maintenance schedule scheme will 
usually show that it should consist of: 

1. A maintenance outline with suggested inspections 
for each part of the engine and suggestions for pro- 
cedure. 

2. A maintenance calendar listing the time and fre- 
quency of inspections given in the maintenance outline. 

3. A report sheet suitable for keeping records and 
noting the progress made during inspections. 

A maintenance schedule based on this outline has 
been put in operation by the chief operating engineers 
at a number of Diesel stations. The maintenance in- 
structions were prepared in pamphlet form. They con- 
sist of an outline of the procedure in making inspec- 
tion. This material refers to all parts of the engine 
requiring attention, and each major inspection, of which 
there are twenty-five, is designated by a number for 
simplicity and easy reference. “Inspection No. 3” in the 
outline is “fuel pumps” and an inspection is required 
every six months. The parts to be examined are valves, 
check, valve seats, springs, eccentrics, eccentric straps, 
cross-head, pump plungers, fuel-pump piping, strainers 
and oil heater. 

Similarly under “Inspection No. 7,” “exhaust valves,” 
the inspection should include the following every two 
months: Valves, cages, springs, valve guides, valve 
thimble and key, water jacket, and gaskets. Details to 
be followed when making these inspections are also 
given in the body of the schedule and for the “fuel 
pump,” as an example, are as follows: 

(a) Disconnect the fuel lines and clean. Remove all 
valves and checks from fuel pumps (remove pump body if 
necessary). f 

(b) Wash out pump with kerosene. Examine valves for 
wear and springs for tension and grind valves or renew 
parts as required. 

(c) Examine check valves and reseat by tapping with 
brass rod if necessary. Examine connecting link (which 
drives one pump) for wear and lost motion. 

(d) Examine cross-heads and pins. Examine fuel-pump 
plungers for wear; if necessary renew. The plunger stroke 
for all pumps should be the same. Repack pump 4s 
required. 

(e) Assemble pumps for operation and check each sales 
lift. Be sure that discharge valve is seated when hand 
lifter is in stopped position and that suction valve is open. 
Check valve lift every time valves are ground. Check 
clearance of hand lifter. 


(f) Examine and clean fuel oil strainer and heater when 
same are used. 
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Each inspection is outlined in a similar manner, and 
every part of the engine can be properly covered by 
inspections at regular intervals. 

General instructions for conducting all the various 
inspections and remarks on maintenance should be in- 
cluded in the preface of every schedule. Some instruc- 
tions referring to maintenance in any station are as 
follows: 


1. The major inspections must be planned and organized 
so that the least possible operating time will be lost. 

2. When parts are removed for inspection they should 
be marked plainly to facilitate reassembly. As soon as a 
spare part is put into use a new one should be ordered to 
replace it and the old part properly disposed of. 

3. Whenever inspection work has been done on an engine 
care should be taken to bar the engine over by hand to make 
sure that everything clears properly and that the engine is 
ready for operation before starting. 

4. Maintenance reports should be filled out promptly and 
care should be taken by the chief inspector to note and 
report in detail conditions of parts inspected. 


FREQUENCY OF INSPECTION SHOULD BE SPECIFIED 


An important part of any maintenance material con- 
sists of a calendar giving the time and outlining the 
frequency for each inspection. Such a calendar can 
best be prepared on a cardboard sheet measuring ap- 
proximately 12 in. x 20 in. This is ruled off horizontally 
into fifty-two weekly spaces so that the inspections due 
can be listed by weeks for one year. Three vertical 
columns are ruled and headed “Cylinders,” “Air Com- 
pressor” and “Miscellaneous.” Under each of these re- 
spective columns and opposite the week numbers are 
listed the inspections due by numbers for the whole 
year, giving proper consideration to the arrangement 
of the inspections, which depends on the frequency of 
their occurrence. The various inspections should be so 
distributed through the year that no great amount of 
work is accumulated for any one week. Such a calendar 
might be enlarged as necessary to provide space for re- 
marks or data not elsewhere included. In plants where 
more than one engine is used it can be made of such 
size to include more than one outline, and thus all units 
might be included. The calendar should be posted in 
a convenient place for easy reference and the inspec- 
tions should be properly checked off for each week as 
they are completed. In this way it is possible to note 
inspections which have been incomplete and also those 
which are in the immediate future, so that proper 
arrangement can be made for their completion. In 
every case the necessary repairs or other troubles must 
have first attention, regardless of a conflict with the 
maintenance work. 

Another important part of the maintenance material 
is the reports and records. The best type of report 
sheet is one which provides space for listing all the 
inspections made during a certain period and yet is of 
Suitable size for filing. These reports are usually made 
out to cover a full month’s inspection work. After each 
inspection reported, the date should be given as well as 
the date when the inspection was due as recorded on 
the maintenance calendar. These dates will provide for 
an active check on the progress of maintenance work. 
Sufficient space should always be provided for comments 
and remarks regarding the parts inspected, giving all 
details observed with reference to wear and condition. 
A separate sheet is filled out for each engine and a 
careful check made of each inspection. Such reports 
are filed and prove invaluable for future reference. 

Included with the above monthly maintenance report 
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should be a brief statement regarding weekly inspec- 
tions. For this inspection it is suggested that each 
engine should be stopped at a convenient time at least 
once a week and the main bearings, crank boxes and 
piston pins examined. It should be observed that all 
nuts and set screws are tight. The air compressor 
should be examined in a similar manner. Parts of the 
valve mechanism, fuel pump and governor should also 
be checked over to make sure everything is operating 


. properly. Report should also be made on the running 


characteristics of the engine, the way it pulls load and 
the sound of the exhaust. 


RECORD OF WEAR SHOULD BE KEPT 


The final and an important part of all data to be 
collected is the record of wear of parts. Such infor- 
mation is best collected at the time of an annual inspec- 
tion or overhaul of an engine. The Diesel-engine main- 
tenance schedule should be arranged for a complete 
inspection at the end of every twelve to eighteen months 
for best operation. At this time the engine is dis- 
mantled, the crank shaft raised and tested, and main 
bearing shells examined and adjusted as required. The 
crankshaft is then rebedded, which is a rather impor- 
tant piece of work. This is best done under direction 
of experienced maintenance men. Many of the main- 
tenance inspections which fall due annually can be done 
at this time, thus saving unnecessary loss of engine- 
hours. Records of crankshaft tests, alignment of bear- 
ings, cylinder liner wear and main piston deformation 
are of much importance, and every measurement should 
be taken with exacting care. Such records afford an 
excellent opportunity to study results of engine opera- 
tion and often reveal some necessary condition which 
can be corrected. They also serve as the only means of 
reference and for comparison between different sizes 
and types of engines. Along with the information on 
wear and replacement of parts it is well to retain data 
on crank-shaft alignment and, when possible, graphs 
showing liner wear. 


PERSONNEL IS HIGHLY IMPORTANT 


The success of any maintenance program depends on 
the men directing it and the way in which the system is 
applied. Since the condition of any power-plant equip- 
ment is no better than that of its least reliable part, it 
is worth while to have some systematic check on the 
condition of equipment. Neglect does more harm than 
spasmodic effort can repair, but a moderate amount of 
care will keep any unit in good repair if exercised regu- 
larly and at the opportune time. 

Every Diesel-engine user should recognize the advan- 
tages of some simple system of maintenance which will 
also be comprehensive for the needs of his station. 
There are no standards for engine wear. However, 
experience has shown that there are certain tendencies 
which manifest themselves in the life of any Diesel 
engine. A well-planned system of maintenance and 
rules for inspections have already reduced the cost of 
repairs and prevented costly shutdowns in many sta- 
tions. This makes it possible to reduce the amount of 
reserve capacity necessary to insure continuity of serv- 
ice. Mairitenance material to prove valuable rieed only 
offer the right suggestion as regards responsibility and 
duty of the operating engineer. When the time comes 
and these suggestions are more fully applied, greater 
reliability and an increased service factdr for the Diesel 
engine can rightly be expected. ; 
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m Our Readers 


A Place Set Apart for Suggestions, Comments and 
Criticisms, to Which All Men of the Electrical 
Industry Are Cordially Invited to Contribute 


Letters 





An Underlying Cause of Customer Ownership 
To the Editors of the ELECTRICAL WORLD: 

Scarcely an issue of the ELECTRICAL WORLD is pub- 
lished which does not contain some favorable or even 
enthusiastic comment on the growth of customer owner- 
ship of public utilities. Little is said, however, 
regarding an underlying cause which has probably done 
more to advance this movement than all the enthusiasm 
and arguments of its proponents combined. I refer to 
the decision of the Supreme Court of the United States 
which left state and municipal bonds free from federal 
income taxation. This decision, together with the in- 
come tax law which led up to it, has caused the with- 
drawal of huge sums from the utility field and their 
investment in tax-exempt bonds. The consequent 
scarcity of funds and increased interest rate has been 
instrumental in making it pay the public utility exec- 
utive to go after the little investor, and may have been 
the deciding factor that put the official “O.K.” on many 
a customer-ownership campaign. The fact that, in 
customer ownership, Canada has lagged behind the 
United States is easily explainable by the difference in 
tax laws. 

Now, the tax-exempt bond is doomed; the public mind 
is made up on that score, and whether it requires an 
amendment to the Constitution or a simple act of 
Congress, means will be found to abolish the exemption. 
The central-station industry may well consider in 
advance the effects on its relation to the public that 
may flow from this: change. 

In the first place, customer ownership will doubtless 
receive a severe setback regardless of such efforts as 
may be made to maintain it. It always appears more 
desirable and less costly to sell securities in large 
blocks than in small parcels, and when the present tax 
differential in favor of state or local bonds is removed, 
it will be much easier than at present to sell utility 
bonds in large amounts. Economic pressure which has 
favored the one policy will be reversed and favor the 
other. 

However undesirable the loss of the tempering in- 
fluence of the ‘customer owner on the public attitude 
toward the industry may be, it is not, as I see it, the 
danger to be feared as a result of the expected change 
in tax laws. The present hue and cry for economy in 
government will probably not be of great duration, and 
the removal of the haven of refuge that tax-exempt 
securities have furnished for the wealthy will leave 
everything favorable for a renewed “tax the rich” cam- 
paign which will run the rates on the larger incomes up 
to confiscatory figures. Such heavy taxes on income, 
however, leave existing fortunes intact as to principal, 
and the danger is that the owner, prevented from ob- 
taining a satisfactory income from his principal, will 
turn it to other uses and attempt to control some 
industry for purposes of political aggrandizement or 
personal advertisement. 

Now, the central-station industry is particularly 
suitable for such purposes. It is essentially monop- 
olistic within the community served. Moreover, it is 
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a community industry which draws all its employees 
from the local population and has a maximum of con- 
tact with the people in its territory. It is thus an 
ideal tool for the local politician who can control it. 
Should such perversion occur on any considerable scale, 
the industry will be started straight down the road 
to more stringent regulation or government ownership. 

The central-station electrical industry less than any 
other can safely neglect the vital questions of its rela- 
tion to the public or of the effects of political change or 


legislative action. THOMAS C. LENNOX. 
Pittsfield, Mass. 
oo 


Electrical Engineer and Machine Designer 
Should Co-operate 


To the Editors of the ELECTRICAL WORLD: 

It is interesting and important to note the attitude 
which some manufacturers of machinery assume toward 
applications of electrical energy. Apparently they fail 
to realize in many instances that, although applied 
electricity is not a panacea, nevertheless it offers a 
ready means of devising improved machinery and 
processes which the world is clamoring for. 

Some of the stock arguments in opposition to electri- 
fying which the writer has heard used are thus 
expressed: ‘We will only be making business for the 
electric companies,” or “It will complicate the machine 
and make it more costly,” or “Electrification will not 
make the machine produce more, neither will it improve 
the quality of work which it produces, therefore, 
there is nothing in it for us; but if the man who buys 
our machine desires to have it motor-driven, we will 
accommodate him.” 

Now, the foregoing arguments and others frequently 
used also are generally based upon false premises, but 
the fault lies just as much with the electrical manufac- 
turers as it does with the machine builders, the latter, 
however, in many instances being supplied with insuffi- 
cient facts upon which to base their opinions. 

This condition can be largely eliminated, however, 
with great benefit to industry in general, by the elec- 
trical engineer co-operating with the machine designer 
in applying electric heat and power to the production 
unit. The old way of the salesman selling the motor to 
the purchasing agent will no longer suffice, for modern 
industry demands the knowledge and experience of the 
trained specialist to bring maximum results. Riding 
on the waves is fine sport while it lasts, but it is 
much better to possess a power boat with good steering 
gear which will take one to port in a storm. 

The cry of the machine manufacturers today is, 
“Improve the tool which comes in contact with the 
work!” and in a large majority of cases simply attach- 
ing an electric motor to a machine, regardless of the 
characteristics which the motor may possess, will fail, 
in large measure, to accomplish results desired. When 
the motor elements are built integral with the machine, 
however, another story can be told, and it is along 
these lines that the engineer and the designer should 
work together. The same thing is fundamentally true 
of applied electric heat, with its many advantages. 

The great factors in industry today are “electricity,” 
“mechanics” and “chemistry,” properly applied, and 
behind these must stand “research,” with supporting 
funds sufficient to attract and hold the interest of the 
best minds that modern society can produce. 


JOHN J. BROPHY, 
The Turner Tanning Machinery Electrical Engineer. 


Company, Salem, Mass. 
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Central Station and Industrial Practice 


Installation, Operation, Maintenance, Test and Repair of 
Generation and Distribution Equipment, and Methods of Economically Utilizing 
Electric Service in Large Industrial Plants 





Reducing Substation Cost and Insulator 
Hazard by Steel Buses 


HEN copper wire or even tube 

buses are supported by sus- 
pension or post-type insulators the 
cost of insulators and steel work to 
support them may mount into a con- 
siderable sum, especially in installa- 
tions at the higher voltages, because 
the buses must be supported about 
every 6 ft. Thus in 22-ft. bays each 
three-phase bus will require twelve 
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reinforced as to current-carrying 
capacity by the use of standard rail 
bonds such as are in use by traction 
companies. 

Several types of fitting are used 
to attach the buses to the insulators. 
To make vertical connections between 
the buses and other buses, circuit 
breakers and the like, cast-copper 
spacers with lugs that will take pipe 
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If larger carrying capacity is desired, 
a copper bar may be clamped between 
the backs of the angle irons. 
Referring to the left-hand part of 
Fig. 2, connection was made to the 
line wire as shown, going from the 
strain insulator to the line-discon- 
necting switch, from the line-discon- 
necting switch to the oil switch, and 
from the oil switch to the heel of 
switch X:, using flexible copper wire. 
From the top of the switch X: to 
the top steel bus pipe is used, the 
connection of the pipe to the steel 
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SOUTHERN COMPANY ADVOCATES STEEL BUS SUBSTATION AS MUCH MORE ECONOMICAL AND LESS HAZARDOUS 


insulators and four horizontal steel 
pieces to support the insulators. 
Furthermore, each insulator affords 
one more opportunity for breakdown 
and interruption of service. To avoid 
these objections the Southern Power 
Company is converting many of its 
outdoor substation buses to structural 
steel (not pipe) and expects to adopt 
this construction as standard in the 
future. 

For most cases 23 in. x 24 in. 
heavily galvanized angle irons fast- 
ened back to back with j-in. spacers 
are supported on insulators 22 ft. 
apart. At the joints in the buses 
heavily galvanized steel-plate spacers 
are used to obtain the necessary bond- 
ing, and this joint may be further 


THAN COPPER BUS CONSTRUCTION 
fittings or Dossert connectors are 
employed. 

With this construction it is pos- 
sible to get along with one-half the 
usual number of insulators and in- 
sulator supports and reduce the like- 
lihood of insulator breakdown accord- 
ingly. Furthermore, this construc- 
tion obviates the necessity of working 
to such close fits as are necessary 
with pipe or tubing since the fittings 
and joints with steel buses can be 
adjusted to allow for the lack of 
alignment usually encountered. 

According to tests made on these 
busbars, they are capable of carry- 
ing 400 amp. without noticeable heat- 
ing, the observed temperature rise 


at the contacts being only 10 deg. 
131 


bus being marked H. This steel 
bus is supported at four points by 
detail marked B or C. Connection 
from this steel bus, B:, to main top 
buses is made by means of copper 
pipe. The top main buses are sup- 
ported on top of pillar insulators, 
detail marked EF. On the other side 
the connection from B: to switch X, 
through oil switch and line switch to 
line is similar to the method just 
given. 

Angle steel buses are connected to 
the heel of the switch X, according 
to detail F. This steel bus connects 
also to the heel of switch Y,. From 
the top of swi‘ch Y, pipe extends to 
steel bus B,, connection between steel 
bus and copper pipe being according 
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to detail H. Steel bus B is sup- 
ported at two places, cénnections 
between B, and bottom main buses 
being made by means of.copper pipe. 
: The top main buses and bottom main 
buses shown are steel angles. 

' The various details as given below 
refer to Fig. 1: 


; Connection to Insulators——A.—Nor- 
:mally these busbars are laid out so 
‘ that connecting holes occur at the points 
where insulators are supported by sus- 
‘ pension strings. This detail is marked 
B and consists of a connection to the 
insulator with a flat piece, 4 in. x 14 in., 
{ which is fastened between the two 
-angles forming the bus by a machine 
_ bolt 4 in. x 19 in. 
+. B.—At points where busbars are sup- 
ported by suspension strings but with 
no connection holes in the busbar angles 









Bus Connection 
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Cast copper, machined 
Angle Connector Lug 


Pipe Connector Lug 


two plates, P:, are placed on the out- 
side of the angles and held according 
to detail marked C. 

C.—For insulators having clevis-type 
head and stud bolt at bottom busbars 
are supported by two plates, P15, placed 
on the outside of the busbar angles, as 
shown in detail A. 

End to End Connections. —A_ flat 
plate is used as a splice plate in making 
a butt connection between busbars. 

Connection to Disconnecting Switch. 
—A.—Details of connection at the heel 
of the switches marked X;, Y:, X2 and Y:; 
are shown by detail F. This consists 
of a bent plate, P71, which is placed 
between the insulator and the discon- 
necting switch. For light current no 
other connection between the busbars 
and the switch is necessary, but for 
heavy current it is necessary to make 
connection from the regular terminal 
of the switch, as shown by means of 
flexible copper wire, to another stand- 
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Steel Bus Substation 


Copper Pipe Bus Substation 


FIG. 1—DETAILS OF JOINTS AND CONNECTIONS USED IN STEEL BUS SUBSTATION 


ard terminal which is fastened to one 
of the bolt holes shown on detail F. 

B.—For the ordinary underhung dis- 
connecting switch the detail is self- 
evident and is shown as D. The con- 
nection between switch and busbar is 
made by flexible cable as shown. 

Taps Between Buses.—Copper pipe 
is connected to the steel buses according 
to detail H. The detail shown is for 
points at which bolt holes occur; in 
case no bolt hole is available at this 
point the machine bolt, as shown on H, 
is omitted, and instead two pieces 
(P1) are assembled similar to method 
shown on detail C, with the excep- 
tion that no connection to insulator is 
made and the pipe connector lug is 
dropped down a fraction of an inch 
so that the 4-in. x 7-in. machine bolt 
shown on detail C passes through the 
bolt hole of the pipe connector lug. 
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FIG. 2—INCREASED STRENGTH OF STEEL OVER COPPER BUSES REDUCES NUMBER OF SUPPORTING INSULATORS 


USED IN SUBSTATION BY ONE-HALF 
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Means of Repairing Pitted 
Waterwheel Runners 


OT having been able to ascer- 
L tain definitely the real cause of 
the pitting of waterwheel runners on 
their back surface and thus being 
unable to prevent it, the Georgia 
Railway & Power Company has 
tackled the problem by repairing the 
wheels when the pitting becomes 
serious. This is being done by oxy- 
acetylene brazing at a cost of $325 
to $350 for eighteen-blade wheels 
costing from $3,000 to $4,000. 

From records which have been 
kept for some time it has been found 
that the penetration of the pitting 
increases most rapidly the first two 
years of service, reaching in some 
cases to a depth of § in. to ? in. 
After that the depth stays virtually 
constant but the extent of the holes 
increases. With the conditions exist- 
ing in the Georgia system it appears 
that a runner can be operated seven 
years before the pitting becomes 
serious enough to necessitate its 
removal. 

In making these repairs a very 
important feature of this process is 
to have absolute control of the rate 
and extent of pre-heating the piece 
to be welded, to make certain of a 
gradual increase or decrease as re- 
quired. 

To repair pitted wheels they are 
removed from their shaft and placed 
on a mandrel supported horizontally 
by brick piers. Perforated pipes 
connected with a gas and air supply 
are then bent into circles conforming 
with the hub and the circumference 
and placed on both sides of the 
waterwheel. A firebrick furnace is 
then built up around the entire wheel 
except for a small opening giving 
access to the back of one of the 
blades. The wheel is then raised to 
a cherry-red heat by the perforated 
gas-pipe burners. While the wheel 
is in this condition an oxyacetylene 
welding set is used to fill the holes 
with bronze, a bronze rod being used. 
This rod is similar to the material 
of which the runner ismade. As each 
blade is repaired the wheel is turned 
on the mandrel until the next blade 
comes into position for brazing. 
After this is completed the bronze 
fillings are smoothed off and the 


wheel is balanced. 


Experience with the repaired 
wheels indicates that the bronze re- 
tains its place and wears better than 
the original blade. The work is be- 
ine done by the department of tests 
andi repair, of which A. L. Smith is 
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superintendent, under the direct su- 
pervision of W. B. Payne, foreman 
of repairs. 
FIELD EDITOR ELECTRICAL WORLD 
New York, N. Y. 
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Protect Aluminum Solders 


Against Moisture 


OLDERED joints of aluminum 

which are to be exposed to mois- 
ture should be protected against cor- 
rosion by paint or varnish. Various 
compositions of zinc-tin and zinc-tin- 
aluminum solders give best results. 

Most of the metals commonly used 
in solders, except magnesium, are 
electropositive to aluminum, so that 
any metals used in making a soldered 
joint of aluminum act electrolytically 
in the presence of moisture as posi- 
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Welded Strap Iron Rack for 
Storing Meters 


NE of the many problems of a 

neter department is the proper 
kind of racks for storage of electric 
meters. After the. meters have been 
tested and calibrated, there should 
be a rack for them so designed and 
placed that meters will be protected 
from mechanical injury and at the 
same time be in a convenient place 
when wanted. 

A set of racks in use by the San 
Diego Consolidated Gas & Electric 
Company is shown in the accompany- 
ing illustration. This was con- 
structed by welding two strips of 
channel iron together. A small weld 
was made every foot on both sides 
where the channel iron joins. When 
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STEEL RACKS HOLD 440 LIGHTING AND 176 POWER METERS 


tive galvanic poles accelerating the 
corrosion of the aluminum. Mag- 
nesium cannot be utilized advan- 
tageously for this because’ the 
metal disintegrates rapidly in the 
presence of moisture. The tensile 
strength of a good aluminum solder 
is about 7,000 lb. per square inch, 
because those with either tensile 
strength usually have such a high 
temperature of complete liquidation 
that they are unsuited for soldering 
purposes. As a rule, the strength of 
an aluminum-soldered joint depends 
upon the type and workmanship. 
The Bureau of Standards has re- 
cently revised circular No. 78, en- 
titled “Solders for Aluminum,” and 
this will soon be available. 
FIELD EDITOR ELECTRICAL WORLD. 
New York, N. Y 


completed these were used as up- 
rights and also for the meter sup- 
ports. Strap iron, 2 in. x + in., was 
used for cross supports. These were 
riveted to the channel iron and hooks 
were run through and extended on 
both sides of the supports. These 
hooks were welded in place and serve 
as hangers for the meters. There are 
four racks, and on each there is 
space available for 44 power and 110 
lighting meters. The spacing was 
made so that any type of power or 
lighting meter can be taken care of. 
The advantage of having a rack so 
designed is the ease with which the 
numbers can be read and the meters 
cleaned. W. H. TALBOT, 
Superintendent Electric Meter Dept. 

San Diego Consolidated Gas & Electric 


Company. 
San Diego, Cal. 
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Gang Operation of Reclosing Equipment 


Self-Starting Motor Generator, Step Regulation of Rotaries, Barnacles 
on Penstocks and 35,000-Volt Duct Lines Also Discussed at 
Pacific Coast Electrical Association 


PERATING reclosing equipment 

in automatic substations by gang 
operation as against individual re- 
closing equipment for each feeder 
switch, step method of regulation 
for rotary converters, trouble 
encountered with the growth of bar- 
nacles on the inside of concrete tun- 
nels and a 35,000-volt undergound 
cable installation were among the 
important subjects discussed by the 
Technical Section of the Pacific Coast 
Electrical Association at its annual 
convention in San Francisco, June 
19 to 22. 

In speaking of reclosing equipment, 
H. A. Laidlaw of the Pacific Gas & 
Electric Company suggested that 
large savings can be made by the 
gang operation of reclosing equip- 
ment in automatic substations as 
against individual reclosing equip- 
ment for each individual circuit. In 
one particular station on that com- 
pany’s system, with four outgoing 
feeders, a study indicated that gang 
reclosing equipment could be installed 
for $800, whereas individual reclosing 
switches would have cost $3,500. He 
said that the only objection to the 
equipment developed was that it did 
not have capacity to close more than 
one feeder at a time, an objection 
which could be easily overcome. 


GANG OPERATION OF SWITCHES 


C. E. Schnell of the San Joaquin 
Light & Power Corporation stated 
that his company had developed 
equipment for gang operation of 
switches. It now has one substation 
installed with this type and another 
one under construction. The prin- 
cipal feature of this reclosing equip- 
ment is a small motor driving an 
operating rod so that when the 
switch is tripped out the motor is 
automatically started and at the end 
of two minutes the switch is closed. 
The switch is automatically closed 
three times and then locks out in 
case of continued trouble. Four 
feeder switches are operated in this 
manner, and the equipment is so ar- 
ranged that only one switch will close 
at a time should serious trouble trip 
all of the switches at once. A record- 
ing instrument has been in use, the 
chart of which gives a complete log 
of the operation of the substation, 
showing the time at which switches 
trip, etc. This station is 6 miles 


from the nearest town with no tele- 
phone or alarm system, and out of 
twenty or thirty times that feeder 
switches have operated automatically 
it is only in one or two cases that a 
line has been out of service for any 
length of time. Standard relays are 
used in all of this equipment, and 
a relay has been developed by the 
company which combines in one in- 
strument all of the features that 
manufacturers employ in several re- 
lays. This relay has been developed 
for alternating-current operation on 
a new job, and one will be built for 
direct-current operation on another 
job which will have twelve feeders. 
In connection with the reclosing of 
the four feeder switches in the auto- 
matic station mentioned above, Mr. 
Schnell stated that if all of these 
switches were out they; would close 
within six seconds of each other. 

A direct-current self - starting 
motor-generator set was described by 
S. J. Lisberger of the Pacific Gas 
& Electric Company. This set can be 
started either by push-button control 
or manually. He pointed out that if 
automatic closing switches are made 
to operate too soon, difficulty may be 
expected on outgoing feeders, men- 
tioning one case where men working 
in a manhole would have been seri- 
ously injured if a feeder which had 
tripped out had been reclosed without 
a certain lapse of time. Mr. Kellogg 
of the same company stated that at 
one of its stations there are auto- 
matic starting motor-generating sets 
which are of unusual design and with 
which various combinations of relays 
are used. 


STEP REGULATION 


The step method of regulation used 
on rotary converters by the Market 
Street Railway Company was de- 
scribed by J. E. Woodbridge, consult- 
ing engineer of the company. In com- 
menting on this method, H. A. Laid- 
law said that for some time past the 
Pacific Gas & Electric Company has 
been using tap-changing leads on its 
regulators on outlying feeders sim- 
ilar to the system described by Mr. 
Woodbridge. Other companies have 
also used this system and manufac- 
turers are adopting it. 

The secret of success of operation 
in step regulation, J. P. Jollyman of 
the same company asserted, is to 
bridge the steps on the regulator 
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with resistance instead of reactance 
He said that if reactance is used 
much trouble will be encountered 
In diametrical opposition to this 
statement, an engineer stated that 
reactance is used in the Westing- 
house equipment of this type and has 
worked out very successfully. 

H. L. Doolittle, presiding at the 
session of the hydraulic power com- 
mittee, said that the Southern Cali- 
fornia Edison Company was having 
considerable trouble because of the 
growth of barnacles on the inside of 
concrete tunnels at its Kern River 
No. 3 plant. This growth is so rapid 
that within a few weeks the flow is 
cut down by 25 sec.-ft. or 30 sec.-ft. 
from the normal of 625. sec.-ft., 
thereby reducing the capacity of the 
plant approximately 5 per cent. This 
is a very serious matter, Mr. Doolittle 
said, and information on some means 
of preventing this growth is badly 
needed. The growth is from 1 in. to 
2 in. thick and must be cleaned off 
every two or three months. 


DucT-LINE PRACTICE 


An interesting installation of a 
35,000-volt cable in Los Angeles was 
described. About 36,000 ft. of this 
cable is to be installed, and a 6-in. 
water main will be laid between the 
two four-way duct lines to dissipate 
the heat liberated by the cable. It is 
estimated that 50 per cent of the 
heat liberated will be taken up by the 
water main. In the discussion §. J. 
Lisberger said that, in his opinion, 
heating is the limiting factor in the 
design of duct lines and that in this 
case a great deal of trouble would be 
encountered. However, he said that 
engineers will watch this experiment 
to carry 100,000 kw. in two duct lines 
with a great deal of interest. His 
company, the Pacific Gas & Electric, 
has not attempted to carry more than 
43,000 kw. in one subway system. 

In speaking of transmission sys- 
tems to transmit energy over long 
distances, J. P. Jollyman said that 
this must be done at nearly unity 
power factor if it is to be done eco- 
nomically. He pointed out that the 
extensive use of synchronous con- 
densers to correct poor power factor 
might involve heavy expense because 
1 kva. of synchronous condenser 
capacity is necessary for every 2 kw. 
of energy delivered to raise the 
power factor from 90 per cent to 
100 per cent. It is his opinion that 
electrical men should make careful 
study of this question before trying 
to raise the power factor to unity. 


FIELD EDITOR ELECTRICAL WORLD. 
San Francisco, Cal. 
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Drying Out High-Tension 
Transformers 


HEN a transformer is dried 
out before the oil is placed in 
the tank, either by supplying a hot 
blast of air or by heating the coils 
electrically, it is very difficult, and in 
the latter case practically impossible, 
to bring the whole assembly to a high 
temperature without subjecting some 
parts to excessive temperatures. 
When the core does not become suffi- 
ciently heated moisture may readily 
be retained in the laminations and 
later be given out to the oil with 
consequent loss of dielectric strength. 
It is probably the best practice to 
apply heat to the transformer com- 
pletely assembled and under oil. The 
whole unit may then be heated, the 
moisture being driven into the oil, 
which is dehydrated continuously 
during the process. Heating is 
usually accomplished by blanketing 
the tank, short-circuiting the low- 
voltage winding and supplying suffi- 
cient potential to the full high-volt- 
age winding to give from two-thirds 
to full-load current. This will re- 
quire 3 or 4 per cent of rated voltage, 
depending on the impedance of the 
particular transformer, and such a 
value of voltage with suitable con- 
trol is rarely ever available. Sev- 
eral days will be required to raise 
the temperature to a suitable value, 
and as the coils will be very much 
hotter than the oil, extreme care is 
necessary unless the temperature is 
brought up very slowly. 

These methods require skilled at- 
tendance during the entire run as 
resistance checks must be made fre- 
quently and a little negligence may 
result in permanent injury. 

The writer is proceeding as fol- 
lows with excellent results on 
medium-size transformers. The last 
method described above is used ex- 
cept that the heat is applied directly 
to the oil by means of the centrifugal 
dehydrating machine and the wind- 
ings are not excited. These ma- 
chines are provided with an electric 
heater in their intake, which in from 
twenty-four to thirty-six hours will 
raise the temperature of the entire 
mass of the transformer to a high 
value with absolute safety. Con- 
tinuous dehydration is accomplished 
with the same operation. After once 
arriving at the desired temperature 
the feed may be easily regulated to 
maintain constant temperature. The 
drying out is continued until the 
insulation resistance reaches a nearly 
constant value in the usual way. ~As 
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the coils are not excited, tests may 
be made at any time without inter- 
fering with the heating process. 
There are several sizes of these ma- 
chines available, and on very large 
transformers auxiliary heaters would 
probably be necessary. 

This method results in an ex- 
tremely good job, and, owing to de- 
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hydration at high temperatures, the 
oil becomes much clarified. The 
whole operation requires very little 
attention and may be left over night 
for any substation attendant to take 
care of without any dangers being 
encountered. C. A. MULLEN, 


Electrical Engineer. 
Ohio Service Company, 
Coshocton, Ohio. 





Extracts from an Operating Code* 


By FIELD EDITOR ELECTRICAL WORLD 
New York, N. Y. 


Storage Batteries in Central 
Station Use 
EGULATING the rate of charge, 
interpretation of specific gravity 
readings, importance of pilot cells 
and the prevention of excessive gass- 
ing are important factors to be taken 
into consideration when operating 
storage batteries. To give batteries 
the proper care the following rules 
should be observed: 


1. Never allow a battery to stand for 
any length of time in a discharged 
condition. 

2. Too high a rate of charge must be 
avoided to prevent excessive gassing 
and shedding of active material by the 
plates. 

3. An equalizing charge should be 
made weekly in case of power batteries 
and of control batteries as often as the 
condition of each battery may re- 
quire it. 

4. Add water from time to time to 
replace the evaporation by filling the 
cells 8 in. to 4 in. above the level of 
the plates. 

The best time to add water is just 
before a charge to insure thorough 
mixing. Distilled water is preferable 
for this, but raw water may be used if 
periodic chemical analyses show that it 
contains no dangerous impurities, such 
as iron. Care must be taken that the 
height of the electrolyte is no greater 
than that specified, as otherwise over- 
flowing may result when the cells gas 
excessively. 

5. Where specific gravity readings 
are taken they must be corrected for 
temperature as follows: 

For each 3 deg. F. above 70 deg. add 
one point to the hydrometer reading, 
and for each 3 deg. below 70 deg. sub- 
tract one point. Examples: 
Hydrometer reading 1.213 at 61 deg. F. 
Specific gravity (corrected) = 1.210. 
Hydrometer reading 1.207 at 79 deg. F. 
Specific gravity (corrected) = 1.210. 

6. Keep the hydrometer clean, as dirt 





*Abstracted from the operating code of 
the Philadelphia Electric Company. 


Condition 
Low temperature, high COg...........-++. 


Low temperature, low COs...........++e-. 
, 


High temperature, high CO». 


High temperature, low COs 


CONDITIONS INDICATED BY COMBINATIONS OF TEMPERATURE 
AND CO, READINGS 


or oil on its surface will cause incorrect 
readings. 

7. In taking voltmeter readings see 
that good contact is obtained between 
the cell terminals and the voltmeter 
leads and that the voltmeter binding 
posts are tight, as poor contact may 
introduce a large error in reading low 
voltages. 

8. See that the automatic filler main- 
tains the proper level of the electrolyte 
in the pilot cell. 

9. On control batteries take specific- 
gravity readings of the pilot cell every 
six hours when the battery is discharg- 
ing, daily when the battery is floating, 
and hourly or oftener when the battery 
is being charged; also of all cells just 
before and just after the equalizing 
charge. 

10. On power batteries take specific- 
gravity readings of the pilot cell daily 
if the battery is stand-by or floating, 
hourly if the battery is regularly 
worked, and hourly or oftener when the 
battery is being charged; also of all 
cells just after each equalizing charge. 

11. Take voltage readings of all 
cells just before the conclusion of the 
equalizing charge, after all cells are 
gassing freely. 

12. Never charge a battery at a 
higher rate than that given by the 
manufacturer for the particular type 
of cell. 

Even the normal rate may produce 
excessive gassing as the battery ap- 
proaches the fully charged condition; 
if so, the rate should be reduced. 





The Meaning of Flue-Gas 
Temperature Readings 
LUE-GAS temperature in con- 
junction with CO, readings con- 
stitute one of the most effective in- 
dications of the efficiency of heat 
transference in the boiler, the com- 
pleteness of combustion and the con- 
ditions of the boiler settings. The 
significance of certain combinations 
of temperature and CO, readings are 
given in the accompanying table. 





Indicates 

Good settings, good heat transfer and good 
combustion. 

Poor combustion or good combustion with 
excessive air leakage through the set- 
tings. 

Good settings, good combustion and poor 
heat transfer. 

Good settings and poor combustion, with 
poor heat transfer, or leaky settings and 
good combustion with poor heat transfer. 
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A Plan for Studying Rural Territory* 


Empire State Gas and Electric Association Recommends Procedure 
and Suggests Bases for Distribution Layouts 


By Bert H. SHEPARD 
Consulting Engineer, Syracuse, N. Y., oot 
Chairman Rural Lines Committee, Empire State Gas and Electric Association 


N ORDER to provide adequate 

means for serving the rural 
sections electrically in a manner 
which will assure satisfactory service 
at rates consistent with investment 
and other costs, it is advisable to 
make a study of the entire section 
to be treated as a unit for averaging 
purposes. 

The first step in making such a 
study is to determine the extent of 
the territory to be included in a 
uniform rural charge area. Some 
utilities may find it advantageous to 
consider their rural territory as a 
whole and have a uniform rural 
charge throughout all rural sections; 
others may find it desirable to con- 
sider the rural territory surrounding 
each large center by itself or to 
subdivide such territory into 
segments. Determining factors in- 
clude the general scope of the 
utility’s operations, the extent and 


character of its territory, the rate. 


at which it desires to effect the rural 
development and the relative advan- 
tages and disadvantages of uniform 
or varying rural charges for different 
sections. In the case of a complete 
rural development this resolves itself 
into consideration of the advisability 
of averaging the rural charge 
throughout the entire rural territory, 
a question which can _ best be 
answered by each utility after a 
careful consideration of its case. 


METHOD OF PROCEDURE 


Following the determination of 
the extent of the territory to be 
included in the uniform rural charge 
area, a topographical survey map 
(scale 1 mile to the inch) or its 
equivalent should be procured and 
upon it should be shown the bound- 
aries of the urban rate areas, the 





*From a report presented at the Com- 
mercial Section meeting of the Empire State 
Gas and Electric Association at Briarcliff 
Manor, N. Y., June 28 and 29. 


proposed rural charge area and the 
location of all wire-carrying lines 
regardless of ownership, proper 
symbols being used to indicate the 
character of the different lines and 
service and their availability for 
carrying rural distribution circuits. 
On this map should then be indicated 
the location of all present and 
prospective customers. Appropriate 
symbols should be used to distinguish 
the different classes of service which 
may be as follows: 

1. Lighting only. 

2. Lighting and small power 
(i.e., milking machine, pumping or 
utility motor). 

3. Lighting 
(i.e., over 5 hp.). 

These should be marked so as to 
denote present customers, the first 
year’s growth, the combined second 
and third years’ growth, and possible 
future growth beyond the third year. 
Such symbols might consist of a 
small dot to represent lighting only, 
a small dot surrounded by a small 
circle to represent lighting and 
small power and a large dot to 
represent lighting and large power, 
black being used to denote present 
customers, red to denote first-year 
“prospects,” green to denote second 
and third-year “prospects,” and 
yellow to denote “prospects” beyond 
the third year. 

In congested sections, where the 
scale of the map will be found too 
small to show clearly the information 
desired, the section in question may 
be surrounded by a closed line and 
the information tabulated separately 
with a proper reference to the sec- 
tion. In the case of a very large area 
a saving in time and expense may be 
effected by first making a general 
survey of the territory with respect 
to possible customers and construc- 
tion costs and then taking for 


detailed study a section large enough 
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and large power 








to be fairly representative of all 
conditions. 

After such a map has been pre- 
pared, showing the location of the 
rate area boundaries, present wire- 
carrying lines and present and future 
customers, the rural territory should 
tentatively be divided into sectors, 
each sector to include that portion of 
the territory which should be served 
by a main feed circuit and the 
territory tributary thereto. In 
general, the boundaries of each 
segment will be such that the dis- 
tance from the location of all 
customers within the segment to the 
point of the supply for that segment, 
via the tributary and main feed 
circuits, will be shorter than the 
distance to such point by any other 
route. The side boundaries of such 
segments will, therefore, be so 
located that points along them will be 
equidistant from the point of supply 
via the alternate routes. These 
boundary lines will extend from the 
boundary of the urban rate area at 
one end to the outer boundary of the 
rural charge area at the other end. 


VALUE OF DIVIDING AREA 


The object of dividing the rural 
territory into segments is to obtain a 
more comprehensive circuit layout 
than would otherwise be possible. In 
order to effect economy the territory 
in each segment should be developed 
in a certain fixed way, i.e., along the 
main and tributary highways, each 
segment being considered a complete 
unit, its development in no way 
affecting the development of the 
other segments except in so far as 
the rural development as a whole 
affects. the further development of 
the territory. There are, of course, 
cases where it will be advisable 
temporarily to serve customers in 
one segment by means of circuits 
extending from an adjoining seg- 
ment, but care should be taken to 
see that the minimum amount of 
plant will be cut dead when the 
particular customers in the adjoin- 
ing segment are served in the proper 
way, i.e., by circuits along the main 
highway in the segment where they 
reside. If this latter point is not 
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observed closely, it will be impossible 
to guard against errors in the design 
and construction of plant, and the 
work undertaken now probably would 
not fit in with future work. 
Following the completion of the 
map a preliminary estimate should 
be made of the cost of connecting all 
of the prospective customers (not 
including motors and meter in- 
stallations). In making this esti- 
mate it will, in general, probably be 
found satisfactory, on account of the 
scattered location of customers, to 
assume a 14-kva. transformer instal- 
lation for each customer and to 
neglect secondary distribution en- 
tirely. From this estimate the average 
number of customers per mile of 
line and the average cost of a mile of 
line may readily be determined. 


SUGGESTED BASIS OF PLANS 


Some utilities may not find it 
necessary to make an estimate for 
more than a single segment in order 
to arrive at the average cost of a 
mile of line, and it is, of course, 
apparent that the average number of 
customers per mile may be deter- 
mined after the circuits have been 
laid out and without any estimate of 
cost. The idea is that only sufficient 
territory be covered to permit the 
determination of a true average cost. 
In the making of such estimates and 
the extension of rural service the 
following points are suggested for 
consideration by the utility com- 
panies concerned: 


1. Plan the development along the 
line of single-phase service for lighting 
and power not to exceed 5 hp. per cus- 
tomer, where small power will eventu- 
ally be used as in the case of a dairy 
farm. Where a greater demand than 
5 hp. is required by any one customer, 
consider him alone or in combination 
with others desiring similar service, but 
do not include such in the general aver- 
age, 

2. To make a proper development the 
route selected for the circuits must 
always be the least expensive, i.e., of 
minimum length. Exceptions may, how- 
ever, arise where it will be cheaper to 
serve customers by means of an exist- 
ing route slightly longer than the 
theoretical route. 

3. All pole-line extensions must be 
adequate to care for the final develop- 
ment, i.e., the construction must be 
heavy enough to carry the number and 
type of circuits which the final devel- 
opment involves. 

4. The cost of all spur pole-line con- 
struction on private property should 
be borne by the customer or customers 
affected, and all maintenance, taxes and 
enewal expense of such lines should 
so be borne by the customer. 

5. Signed rights-of-way should be se- 
cured for all pole-line construction on 
private property, whether for main 
‘outes or spurs to serve individual 
customers, so as to facilitate the use 
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of such construction to serve other 
customers if desired. 

6. Along improved highways or high- 
ways likely to be improved, considera- 
tion should be given the future use of 
pole lines for carrying highway light- 
ing circuits. 

7. Wherever economically possible, 
pole lines should be jointly used with 
other companies. Where such lines are 
used upon an attachment basis or the 
utility’s transmission pole l'nes are used 
to carry rural distribution circuits, cog- 
nizance should be taken of the proper 
proportionate investment value of lines 
devoted to this purpose. 

8. In starting the actual development 
of any one segment it is advisable to 
canvass the entire segment and develop 
it as completely as possible at the out- 
set in order to overcome the disadvan- 
tages resulting from piecemeal con- 
struction and to make as much use of 
the facilities as possible from the begin- 
ning. Besides, it frequently happens 
that certain prospective customers will 
at the outset interest themselves in 
obtaining additional customers and 
rights-of-way in order to make certain 
of getting their own service, while after 
they once obtain service their interest 
in large degree ceases. 





Salt Lake’s Fourth Annual 
Electric Cooking School 


HE annual electric cooking 

school conducted by the Salt Lake 
Telegram was held in Salt Lake City 
in the week of June 11. Miss Edith 
Clift, domestic science expert and 
demonstrator, gave lectures each day 
and by practical demonstrations 
impressed the hundreds of house- 
wives who attended with the 
advantages of cooking electrically. 

In addition to exhibits and ad- 
vertising features displayed by elec- 
trical firms, several. merchants 
entered exhibits and booths at the 
school. To tie in with this advertis- 
ing there were many items in the 
news columns of the paper covering 
the advantages of more extensive use 
of electricity in the home. 

The attendance at each daily 
session was large, and it was noted 
that a keener interest than ever was 
shown by the spectators. The school 


137 


was conducted in the ballroom of the 
Hotel Utah and was the fourth 
annual event of this kind which had 
been held. 





Electric Trucks Indispen- 
sable to Railway Express 


ERHAPS the best evidence tha 

the electric truck is a well-provec 
economic unit in application, design 
and operation is the fact that 86 per 
cent of ‘all electric truck business 
during the past year represents “re- 
peat orders.” The recent order of 
the American Railway Express Com- 
pany for twenty-seven “electrics” to 
be used in Oklahoma City brings the 
total country-wide fleet of the largest 
user to approximately 1,400 trucks 
in daily operation. This company, 
whose business is entirely that of 
transportation, has proved that for 
short-haul, frequent-stop service the 
electric truck has no real competitor. 
A realization of this truth prompted 
President Robert E. M. Cowie to 
declare: “The electric truck in the 
service of the American Railway 
Express is indispensable.” 

The trucks to be used in Oklahoma 
City will replace approximately a 
hundred horses and wagons and four 
trucks of another type. They include 
two l1-ton, twenty 2-ton and five 34- 
ton trucks. 

A few months ago the same com- 
pany placed twenty-five trucks in 
San Antonio to replace a hundred 
horses. In New York City twenty 
34-ton trucks were ordered the latter 
part of June. This brings the total 
in the metropolitan district to 564. 
Each truck included in this latest 
purchase is equipped with the Stone 
cradle, permitting an exchange of 
batteries in less time than the 
chauffeurs can change from street 
clothes to uniforms. These trucks 


will be in operation from eighteen 
to twenty-two hours per day, the 





ONE OF THE WELi-ATTENDED SESSIONS OF SALT LAKE’S ELECTRIC COOKING SCHOOL 
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batteries being exchanged between 
11 a. m. and 3 p. m. 

As an indication of the amount of 
electricity which will be used by this 
fleet of twenty trucks with forty 
batteries it is estimated that the 
consumption will be equivalent to that 
of a thousand residence customers. 





Thirty-Day Campaign Sells 
300 Electric Waffle [rons 


ECENTLY the Washington 
Water Power Company of 
Spokane conducted a one-month 


sale of electric waffle irons which re- 
sulted in the sale of 300 pieces. 
Prior to the campaign the waffie 
irons had been on display in the 
company’s electric shop, but no 
special effort had been made to 
stimulate sales and only a few had 
been sold as the public was rather 
indifferent in regard to this ap- 
pliance. 

No preliminary advertising was 
done, but beginning the first of the 
month small advertisements were 
run in the Spokane papers offering 
the waffle irons at a price of $10.85, 
somewhat below the regular price. 
A recipe for waffles was printed in 
these advertisements, and _ waffles 
were served daily from 2 p.m. to 4 
p.m.intheelectricshop. Other goods 
were mentioned in the same advertis- 
ing, although the waffle iron was 
played up during the whole month. 
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Advertising Campaign to 
Build Range Load 


O STIMULATE interest in the 

electric range and build up its 
range load the California Oregon 
Power Company is putting on an 
advertising and educational campaign 
dealing with the advantages of elec- 
tric cooking. The advertisements 
consist of a series of eight insertions, 
two of which are shown here, and 
appear in eighteen daily and weekly 
papers in the territory served by the 
company. The company does not en- 
gage in the retail appliance business, 
but pays for all the advertising and 
it enjoys the fullest co-operation of 
the local electrical dealers, who bene- 
fit as much by the campaign as does 
the central station. 

The newspaper advertising, how- 
ever, is subsidiary to personal letters 
to consumers in which the special 
advantages in each individual case 
are pointed out. Responses to these 
letters are turned over to the elec- 
trical dealers to follow up. These 
letters, which are signed by the dis- 
trict manager, tell a particular cus- 
tomer just what his average lighting 
bill amounted to for the past year and 
call his attention to the fact that for 
the additional sum of $3.06 per month 
he can enjoy the comforts of an elec- 
tric range. 

Many customers of the company 
are the people in small towns and 


YOUR PAaT 
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NEWSPAPER PUBLICITY USED TO BUILD RANGE LOAD 


A return post card was distributed 
to residential customers with all 
bills issued during the month. This 
made it very easy for the customers 
to order the appliance, and this fact, 
was considered to be directly respon- 
sible for the success of the cam- 
paign. 


rural communities where timber is 
plentiful and firewood cheap. Ac- 
cordingly the point of the argument 
in each advertisement is that the 
customer enjoys all the advantages 
of electric cooking at an operating 
cost no greater than that for other 
fuels. It is pointed out that the 
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average monthly bill for the past 
year in a certain district for both 
lighting and cooking was only $5.53. 





Information Bureaus Effect 
Better Public Relations 


ON VINCING testimony as to the 

good effect of information bu- 
reau work upon public relations and 
the sale of utility securities through- 
out the country. is presented in the 
second annual report of the New 
England Bureau of Public Utility 
Information. Commenting upon this, 
Director Joseph B. Groce says in 
part: 


_.The business of all the public util- 
ities has been excellent during the past 
year. New financing has been accom- 
plished with little difficulty, and the 
securities of the public utilities have 
appreciated in value all over the coun- 
try. Every reputable banking house 
is today recommending public utility 
securities as among the safest and best 
in the country. The daily newspapers 
are full of investment bankers’ adver- 
tisements telling of the worth of public 
utility bonds and stocks. 

_ Here is perhaps an indication of the 
intangible results of the work of these 
public utility information bureaus; and, 
after all, the intangible results are 
probably as important as the tangible 
ones. The bankers of the country are 
unquestionably convinced that the pub- 
lic utilities are being wisely managed 
and are recommending the securities of 
these public utilities to the public. 
Were not these bankers assured that 
this great industry was being conducted 
safely and sanely, they would not offer 
these securities to the public, and had 
not the thinking public been educated 
to a realization of the absolute neces- 
sity of these public utilities in the de- 
velopment of the state and the country, 
and to a knowledge of the true worth 
of these securities, the public would not 
be buying the _ securities by the 
thousands. 

If the public utility information bu- 
reaus now established in the United 
States, serving states, had done nothing 
else than distribute their news bulletins, 
in which the facts in regard to the 
public utility industry are told, among 
the reputable banking houses of the 
country, the information bureaus would 
have well repaid their sponsors for the 
money expanded. 

The nation-wide publicity movement 
of these state bureaus means that at the 
present time there is a combined cir- 
culation of considerably more than 
50,000 bulletins going out each week, 
all over the country, to the newspapers, 
state public utility commissioners, bank- 
ing houses, public and college libraries, 
chambers of commerce and boards of 
trade, Kiwanis and Rotary Clubs and 
similar organizations, and dealers in 
appliances, giving accurate informa- 
tion in regard to the public utility in- 
dustry. Such a distribution as this, of 
the kind of information these bulletins 
are publishing, is bound in itself to 
bring results, and when it is realized 
that hundreds of columns of material 
clipped from the bulletins are being 
published in the newspapers each week, 
the influence of this work is seen to be 
indeed far-reaching. 
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The effect of this work on the edi- 
torial columns of the daily newspapers 
of the country is an interesting develop- 
ment. There has always been a group 
of newspapers with vision, which have 
realized the tremendous influence of this 
great public utility industry in the 
development of the country and the 
essential character of the services this 
industry renders in making for pros- 
perity; that the public utilities, regu- 
lated as they are by state commis- 


States coverea 

Bl Ioformation Bureaus 
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on the money invested. This customer 
ownership is the genuine public owner- 
ship of the public utilities. 

ne result of the work of the public 
utility information bureaus lies not so 
much in what the newspapers do not 
say today in the editorial columns as in 
what they do say. The information 
supplied to the newspapers answers 
many questions in regard to the public 
utility industry which were perhaps 
never before understood. The result is 





FIVE-EIGHTHS OF THE UNITED STATES IS NOW COVERED BY 
PUBLIC UTILITY INFORMATION BUREAUS 


sioners, are doing a good job and are 
entitled to fair treatment both by the 
public and by the press. If criticism 
of the public utilities is made in their 
editorial columns, it is constructive 
criticism and is tolerant. 

On the other hand, there has been a 
radical group of newspapers, an in- 
tolerant group, which has seemed to 
take delight in “knocking” the public 
utilities at every opportunity and has 
persistently advocated public and mu- 
nicipal ownership of these utilities, the 
continuous failures of such ownership 
having had little influence on these 
papers, 

It is with this last-named group of 
papers that we believe the public util- 
ity information bureaus are having con- 
siderable influence. So long as yellow 
continues a color of the spectrum there 
will always be in the world a certain 
type of newspaper; but newspapers are 
somewhat like politicians in that they 
are both influenced by public opinion, 
and the people today are not generally 
“knocking” the public utility. Gradually 
it is being brought home to the United 
States citizen that every time a public 
utility is attacked unjustly it is an at- 
tack on something in which he is per- 
sonally interested, that his national and 
savings bank funds are being jeop- 
ardized by such attack, that his insur- 
ance policies are involved because of 
the large amount of money invested by 
insurance companies in public utility 
securities. Then, too, the public, the 
customers of the public utilities, have 
directly and personally invested thou- 
sands of dollars of their savings in 
these same public utilities. These in- 
vestors are decidedly interested today 
in seeing that the company in which 
they have invested their savings gets 
fair treatment—a decent rate of return 


that the newspaper editor himself has a 
different slant on the industry from 
what he had before. It was a frequent 
occurrence not so long ago for edito- 
rials to appear in the newspapers with 
a questioning title: 

“Why does the gas or electric light, 
or telephone, or street railway company 
do so and so?” 

We do not see so many editorials of 
that type these days. 

This publicity work on the part of 
the public utilities, through the in- 
formation bureaus, has now become a 
nation-wide movement in the interests 
of the public utility industry as a whole. 
Last year at this time the New England 
Bureau was the only one in the East. 
A most successful bureau is now in 
operation in New York State, and one 
in Pennsylvania has just been estab- 
lished. Eight Eastern states therefore 
are at the present time carrying on this 
work. 





What Other Companies 
Are Doing 


Reading, Mass. — Fifty electric 
ranges were sold in eight weeks as 
a result of popular interest created 
by good demonstration methods at an 
electric show held here recently by 
the Municipal Light Department with 
the co-operation of local contractor- 
dealers. A. G. Sias is manager of 
the Municipal Light Department, 
which serves the towns of Reading, 
North Reading, Wilmington and 
Lynnfield Center. 
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Scranton, Pa. — The Electrical 
Association of Scranton is planning 
to conduct an electrical show this 
fall at which exhibits will be confined 
to electrically operated appliances, 
fixtures, radio sets and so forth. 
Seranton is the metropolis of the 
anthracite coal region and is known 
locally as “the Electric City.” F. L. 
Smith is chairman of the show com- 
mittee. 


Providence, R. I.— Every exec- 
utive of the Narragansett Electric 
Lighting Company is now using an 
electric range, and a few have elec- 
tric water heaters, with many mis- 
cellaneous appliances in employee 
service. Appliances for domestic use 
are frequently loaned to salespeople 
employed by the company. 

Denver, Col.— Complete charge 
of the washing-machine department 
of the Denver Gas & Electric Light 
Company has been assumed by 
George Williams of the 1900 Washer 
Company, and a special sales force 
of representatives to work in the 
residence section of the city has been 
organized. It is understood that 
financing and servicing will be as- 
sumed by the central station as 
formerly. 


Chicago, Ill.—Announcement has 
been made that the Commonwealth 
Edison Company, the People’s Gas 
& Coke Company and the Public 
Service Company of Northern Illi- 
nois have purchased a tract of about 
150 acres of land with beach front- 
age on Lake Geneva, in Wisconsin, 
at a price of $150,000, for use as a 
summer resort and recreation ground 
for, the employees of these com- 
panies. The place is already partly 
equipped for use, and a further 
extensive development for the benefit 
of the employees of the companies is 
contemplated. 


Salt Lake City, Utah—A very 
effective method of interesting mer- 
chants in the value of correct win- 
dow lighting and of displaying the 
various color effects was adopted by 
the Utah Power & Light Company 
for a period of several weeks. The 
goods of various dry-goods mer- 
chants, florists and others which 
responded to color effects were dis- 
played in the power company’s win- 
dow with the full benefit of the 
proper lighting methods. These dis- 
plays attracted considerable atten- 
tion from the public and proved of 
value to the merchants in advertising 
their goods, clearly demonstrating 
to them the favorable results which 
could be obtained by proper lighting. 
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Hydro-Electric Development and 
Steam Equipment 


High-Pressure Reinforced-Concrete 
Penstocks.—NICOLA KELEN.—The rein- 
forced-concrete penstock has not been 
used to a great extent and when used 
it has been for comparatively low pres- 
sure only. On account of the high cost 
of steel, the author suggests the use of 
reinforced-concrete penstocks for high 
pressure and gives a theory for their 
design. To withstand high pressure 
the penstock is coated inside with a 
sheet of steel which absorbs part of the 
internal pressure, the concrete taking 
care of the rest. Not only is the 
strength of the assembly thus greatly 
increased but the cost is diminished. 
The article contains charts and ex- 
amples.—Ingegneria, Vol. II, No. 3. 

Automatic Control of Combustion.— 
E. M. Exiot.—Three factors that enter 
into the automatic control of combus- 
tion boilers in using forced draft are 
the air supply under the fire, methods 
of heating the fuel and the draft over 
the fire. The author analyzes each of 
these elements with special reference to 
the simplicity and directness with 
which the machinery in each case is 
controlled.—Power Plant Engineering, 
May 15, 1923. 


Various Systems of Burning Pul- 
verized Coal——C, F. HERINGTON.—A 
comparison is made between the bin, 
air-distribution and unit systems, with 
an estimated cost for each of these 
types of installation—Blast Furnace 
and Steel Plant, June, 1923. 


Steam Plans in Tuscany.—E. HAHN. 
—QOn account of the scarcity of coal, 
oil and wood in Italy, use has been 
made of three unusual fuels, namely, 
peat, lignite and natural steam. The 
author describes how lignite fuel is 
used in boilers and gas producers at 
San Giovanni Valdarno. In another 
plant at Lardarello power and boric 
acid are derived from natural steam.— 
Power, June 5, 1923. 


Generation, Control, Switching 
and Protection 

Reactive Power in Three-Phase Cir- 
cuits.—G. W. STUBBINGS.—Methods of 
charging for electric power supplies de- 
signed to induce consumers to install 
power-factor-correcting devices call for 
the determination of the wattless 
kilovolt-amperes in the supply. Al- 
though the exact method of determin- 
ing this quantity is quite simple, indi- 


rect and approximate methods have 
been devised and are in use. This 
paper considers such approximate 


methods with a view to determining the 
errors likely to occur.—Electrical Re- 
view (England), June 1, 1923. 


Steam-Turbine Governors and Valve 
Gears.—E. H. THompson.—The author 
discusses the causes of hunting in 
auxiliary driven valve gears, such as 
hydraulic, mechanical and_ steam- 
cylinder types, including those en- 
countered in connection with direct- 
acting gears, with the addition of 
minor causes of pulsation peculiar to 
individual constructional features. Spe- 
cial adjustment is usually necessary in 
each type for smooth operation. In- 
formation of this type is found in the 
first section of this article. In the 
second section dashpots, synchronizing 
springs and pilot valves are considered. 
—Power, June 19 and 26, 1923. 

Desirable Duplication and Safeguard- 
ing in the Electrical Equipment of a 
Generating Station—W. F. Sims.— 
An abstract of this paper may be 
found in the ELECTRICAL WORLD report 
of the A. I. E, E. summer convention, 
July 7, 1923, page 21.—Journal of the 
A. I. E. E., July, 1923. 


Transmission, Substations and 
Distribution 


Care and Operation of Power Trans- 
formeys.—A booklet giving recommen- 
dations of the Electric Power Club for 
the proper care and operation of power 
transformers. It is written from the 
standpoint of those responsible for in- 
spection and maintenance of power 
transformers and tells how this equip- 
ment should be handled, installed, 
treated and kept in proper condition. 
The instructions apply particularly to 
power transformers (sizes over 200 
kva.), but will also apply to high- 


voltage distribution transformers.— 
Electric Power Club Bulletin, May, 
1923. 


Use of Bronze Wire for Transmis- 
sion Lines. — R. EpLer. — Little atten- 
tion has been paid so far to the 
possibility of using bronze wires and 
cables for high-voltage transmission 





lines. The following mechanical, elec- 
trical and cost data have to be 
considered: 
Copper Bronze 

Electric conductivity......... ‘ 57 40 
Permissible stress, kg. mm.: 

Solid wire........ Sha ale 12 18 

Cable.... a 16 24 
Elastic fimit, per cent of break load 40 85 
io a All EERE AEP epee 


Pasi 100 


Data are compiled on a large num- 
ber of assumed line conditions, which 
show that a bronze line is mechanically 
superior to a copper line. Owing to 
longer possible spans bronze wire, it is 
claimed, is frequently cheaper also. To 
produce reliable bronze with electric 
furnaces is as simple and uniform as 
the manufacture of bimetallic conduc- 
tors, like copper-steel. The author 


VOL. 82, No. 3 


claims that it is not justifiable to dis- 
card the possibility of using bronze as a 
conductor solely on account of its higher 
electric resistance. He develops for- 
mulas for comparing bronze and cop- 
per wire. — Elektrotechnische Zeit- 
schrift, May 27, 1923. 

Standards for Electric Service—A 
full discussion of engineering and tech- 
nical features underlying standards for 
light and power services. Twenty-two 
states, through their public service 
commissions, have adopted _ electric 
service rules, many of which are based 
upon suggestions contained in this bul- 
letin. The new edition presents a 
suggested set of rules suitable for 
adoption in any state with such 
changes as may be necessary because 
of local conditions.—Circular No. 56 of 
the Bureau of Standards. 


Units, Measurements and 
Instruments 


Measuring Peak Value of Very High 
Potentials —A. HUND.—The method is 
based upon the fact that any voltage 
variation in the anode branch of a 
three-electrode electron tube may be 
compensated by a certain auxiliary 
voltage between the heated cathode 
and the grid. With two variable air- 
dielectric condensers, arranged and con- 
nected in potentiometer fashion, the 
high potential is reduced to a suitable 
small value, and this is compensated by 
the grid potentiometer until the anode 
current disappears (null method). The 
results are independent of the fre- 
quency.—Jahrbuch des Drahtlosen Tele- 
graphie und Telephonie, May, 1923. 


Standardized Entrance Switches.— 
The article tells how the standardiza- 
tion of meter switches is being pro- 
moted by Western utilities. The many 
advantages obtained by standardized 
meter switches are discussed.—Journal 
of Electricity and Western Industry, 
June 15, 19238. 


Bridge Method for Determining Di- 
electric Losses at Wireless Frequencies. 
—M. D. Hart.—The method described 
was devised with a view to the investi- 
gation of the losses which occur in soil. 
It was found possible to measure at 
various frequencies the capacity and 
equivalent resistance of the condensers 
employed, and the latter was found to 
be unexpectedly large.—Journal of the 
Institution of Electrical Engineers 
(England), June, 1923. 

Effect of Transient Voltages on 
Dielectrics —F. W. PEEK, JR.—An ab- 
stract of this paper may be found in 
the ELECTRICAL WORLD report of the 
A. I. E. E. summer convention, July 7, 
1923, on page 16.—Journal of the 
A. I. E. E., June, 1923. 


Illumination 


Manufacture of Lamp Bulbs.—G. 
GEHLHOFF.—Germany produces today 
about 250,000,000 glass bulbs for in- 
candescent lamps per year, of which 20 
per cent are for export, the industry 
employing about four thousand men. 
All bulbs are blown individually by 
hand, because it has been found that 
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the Westlake automatic machine turns 
out a poorer average and costs more to 
operate than manual labor. A skilled 
workman can make 600 bulbs in an 
eight-hour day. In one melting fur- 
nace there are usually eight to ten in- 
dividual crucibles, each containing 250 
kg. of molten glass. About fifty men 
work on one furnace, which is fired by 
soft coal. The necessary high heat 
resistivity of the glass requires a large 
percentage of lead. The melting tem- 
perature of the mixture is about 1,400 
deg. C. Carefully packed in corru- 
gated paper or straw, the breakage in 
transportation can be reduced to an 
average of 24 per cent.—Zeitschrift des 
Vereines Deutscher Ingenieure, May 26, 
1923. 


Better Lighting for Drug Stores.— 
W. Sturrock.—As drug stores usually 
operate longer hours each day than 
other classes of stores, the value of 
light is much greater for the drug 
store. Quality of light, intensity, re- 
flectors and diffusing units and location 
of fixtures are among the subjects dis- 
cussed in this article-—Central Station, 
June, 1923. 


Motors and Control 


“Mother Ship” for Submarines.— 
W. F. Por.—A complete description 
with diagrams is given of an electri- 
cally propelled submarine “mother 
ship” and airplane carrier using the 
Ward Leonard system of control.— 
Ingenieur, May 26, 1923. 


Pulling an _ Induction-Type Syn- 
chronous Motor Into Step—L. H. A. 
CaARR.—The author gives a mathemati- 
cal determination of the limiting condi- 
tions under which an_ induction-type 
synchronous motor will pull _ into 
step.—Journal of the Institution of 
Electrical Engineers (England), June, 
1923. 


Flexible Couplings for Steel Mills 
and Other Drives.—A symposium that 
covers all of the most important flexible 
couplings now manufactured and used 
in this country. It consists of seven 
papers discussing the relative advan- 
tages and disadvantages of various 
types of couplings, followed by a gen- 
eral discussion.—Bulletin of Associa- 
tion of Iron and Steel Electrical Engi- 
neers, June, 1923. 


Electrical Equipment in Mines.— 
FREDERICK KruG.—The practice at the 
isolated plant of the New York & Hon- 
duras Rosario Mining Company is 
described. Motors, transformers and 
other machines used are discussed with 
the reasons for their selection. Tables 
give the electrical power distribution 
for typical months and the connected 
motor load in horsepower for this 
mine.—Engineering and Mining Jour- 
nal-Press, June 30. 1923. 





Heat Applications and Material 
Handling 


Comparative Costs of Electric, Coal 
an? Combined Cooking.—J. Rvrtis- 
HAUSER.—In a Swiss sanitarium car- 
me for 180 patients extensive cooking 
tests were carried on during the last 
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year to arrive at reliable cost data for 
different cooking methods. The kitchen 
was equipped with up-to-date electric 
heating devices and with a large coal 
range. Every test was carried on for 
a week, so that at the end of the year 
seventeen results for each method were 
available. During the coal-range tests 
all necessary hot water was obtained 
from a heating coil in the oven. Dur- 
ing the winter months the kitchen had 
to be heated by coal when cooking was 





COST OF COOKING BY COAL AND BY 
ELECTRICITY 








Francs per Day 
for 180 Persons 


Ceene: WY COG).is ccc ctead 19.30 
Cooking by coal and electricity 18.46 
a em by electricity: 
In winter, with coal-heating 
Ce ae eee 15.41 
eT PE ee re 14.51 


In summer 





done electrically. The cost, including 
wages and expense of heating water, 
is given in the accompanying table. It 
is claimed that electric cooking saves 
1,584 francs per year as compared with 
coal cooking. It was found that 1.35 
kw.-hr. is required to replace 1 kg. of 
coal. The electric kitchen had a 
capacity of 75 kw. All costs are based 
on a current rate of 0.10 france per 
kilowatt-hour for cooking and 0.04 
france per kilowatt-hour ‘uring night 
hours for water heating.—Bulletin de 
V Association Suisse des Electriciens, 
May, 1923. 


Development of the Large Electric 
Melting Furnace——F. Hopson.—An ab- 
stract of this paper may be found in 
the ELECTRICAL WorRLD report of the 
A 1. E. E. spring convention, May 5, 
1923, on page 1025.—Journal of the 
A.l. E. E., June, 1923. 


Electrophysics, Electrochemistry 
and Batteries 


Magnet Steels—J. F. KAyYsER.—At 
present four types of steel are avail- 
able, the tungsten-steel and chromium- 
steel types, giving coercive forces of 
from 60 to 70 and remanence of from 
10,000 to 12,000, and the cobaltcrom 
and cobalt magnet steels, giving co- 
ercive forces of from 180 to 300 and 
remanence of from 8,000 to 10,000 ac- 
cording to composition. The various 
characteristics of each type of magnet 
steel, magnetic standards and alloys 
with greater coercive force are among 
the subjects considered.—Electrician 
(England), May 25, 1923. 

Magnetic Losses in Solid Iron.—kE. 
ROSENBERG.—If the thickness of a 
solid steel plate or steel bolt which is 
placed parallel to the laminated part 
of the iron core so that the magnetic 
flux is parallel with its long dimension 
exceeds a certain minimum, the mag- 
netic loss in this plate or bolt will no 
longer depend upon the volume but 
upon the surface of the plate in the di- 
rection of the flux. Only a compara- 
tively thin outer layer of the solid iron 
carries flux and causes losses, while the 
inner part remains practically free 
from induction and carries no current. 
Simple formulas are given for calcu- 
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lating the depth of magnetic penetra- 
tion and the losses per unit of surface. 
The penetration is inversely propor- 
tional to the square root of the fre- 
quency. Heavy end plates of cast iron 
will cause larger losses than those 
made of steel or cast steel. Increas- 
ing the thickness of an end plate will 
not cause larger losses, but two }3-in. 
end plates will give more loss than one 
4-in, plate, on account of the larger 
surface in the former case. The losses 
in a solid steel bolt will be increased 
about 50 per cent if the bolt is cut in 
half lengthwise. All these results, 
theoretically arrived at, were checked 
very closely by actual tests and meas- 
urements in the laboratory.—Elektro- 
technische Zeitschrift, May 31, 1923. 


Traction 


Electrification of Swedish Railroads. 
—AxeL F. ENstréM.— This paper 
gives a short review of the present 
situation in the electrification of rail- 
roads in Sweden. Up to this time the 
controversy has concerned the different 
electrical systems. Single-phase and 
direct current now receive equal con- 
sideration except for long distances 
where the single-phase system _ re- 
ceives preference. The author adds 
to the discussion by a comparison be- 
tween steam power and electric power 
for the Stockholm-Gothenburg railroad 
(about 300 miles). The analysis indi- 
cates that the electrification of this 
road may be undertaken with assurance 
of economical success.—Teknisk Tid- 
skrift (Swedish), April 7, 1923. 

Details of European Electric Loco- 
motives—H. A. KJELSBERG.—Clear- 
ances and other physical limitations 
greatly affect the design of foreign 
motive power, and consequently com- 
plicated designs are much more in evi- 
dence- in Europe than in America, 
where locomotive designs are featured 
by simplicity and easy maintenance. 
General comparisons of frames, brakes, 
drive, equalization, etc., are made.— 
Railway Age, June 16, 1923. 


Telegraphy, Telephony, Radio 
and Signals 

Recording of Signals in High-Speed 
Radio Telegraphy.—_N. W. MCLACHLAN. 
—The author gives a general outline 
of the various recording systems now 
in use for the transmission and recep- 
tion of high-speed signals jn radio 
telegraphy. The technique of radio re- 
cording has improved until it is pos- 
sible to work at much higher speeds 
than formerly. After comparing 
standard simplex and duplex systems 
of radio signal transmission with the 
ordinary line telegraph, he considers 
the propagation of electromagnetic 
radiation through space. The method 
in which the various types of antenna 
are utilized in signaling and the various 
circuits employed are discussed in 
some detail. Several typical valve- 
recording circuits for single-current 
working and the methods of double- 
current working are described with dia- 
grams of the layout of the apparatus. 
—Beama (England), June, 1923. 
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[ PRINTED IN THE THIRD ISSUE OF EACH MONTH ] 


{When investigations which have been 
completed are, in the opinion of the editors, 
of wide enough interest to the field we 
serve, details thereof will be presented in 
other parts of,this paper. Contemplated 
research or that which appears to have 
limited appeal will be only briefly reported 
in this section, but details may be had by 
communicating with the investigator or 
institution named in the report. Readers 
are referred to the department “Digest of 
Electrical Literature” for investigations re- 
ported in other journals. The news and 
engineering sections should also be followed 


for research reported before technical 
societies. ] 


Research Completed 


Current Transformer for Calibration 

Purposes 

Current transformers for laboratory and 
portable use of the through type, permitting 
the threading of one or more primary turns, 
have been available for some time. During 
the past year, however, one of the instru- 
ment makers has developed a current trans- 
former of this type with additional self- 
contained primary connections which can 
be varied through a certain number of 
combinations, giving an extremely wide pri- 
mary range of current from 10 amp. to 800 
amp. This transformer should give a better 
degree of accuracy than can be obtained 
from preceding types of portable current 
transformers.—Instruments and Measure- 
ments Committee of the A. I. EL. E. 


Foundry Pattern Plates, Electrically Heated 


The production of clean, smooth cast- 
ings from molds made with metal patterns 
is possible only when the molding sand 
does not stick to the pattern while it is be- 
ing removed from the mold. There is a 
tendency for a cold metal pattern to 
“sweat” or collect moisture from the sand. 
A method has been developed for heating 
the patterns electrically. The heaters con- 
sist of a ribbon heating unit inclosed in a 
steel casing. It is made in two widths and 
various lengths so that any kind of mold- 
ing table or molding machine can_ be 
equipped with very little work.—Westing- 
house Electric 4 Manufacturing Company, 
East Pittsburgh. 


Furnace, Induction, Circulating Type of 


In the usual induction furnace the power 
factor is low, making it difficult to deliver 
large amounts of power. The magnetic 
leakage around the charge makes it almost 
impossible to use such a furnace for high- 
conductivity metals, such as copper and 
brass, because the magnetic field causes 
periodic interruptions in current (pinch 
effect). These drawbacks have been elimi- 
nated in a new furnace in which the iron 
core and the primary winding are placed 
at the bottom of the molten-metal bath and 
only the lower part of the charge serves as 
the secondary turn. The primary winding 
being placed to one side, the repulsion be- 
tween it and the molten metal causes a 
unidirectional circulation of the latter, thus 
communicating the heat to the rest of the 
bath. A _ sketch of this furnace will be 
found in the General Electric Review, 1923, 
Vol. 26, page 24. [This furnace is not 
only a notable practical achievement, but 
is also of interest as an application of elec- 
tromagnetic forces discussed by Dr. Carl 
Hering in the A. I. EB. E. Journal, 1923, 
Vol. 42, page 139. Since these forces can 
be made to produce continuous motion, it 
should be possible to design an electric 
motor based on ,this principle. The phe- 
nomenon being reversible, such a machine 
should also operate as ai generator.— 
EpITorR. ] 


Fuses for Potential Transformers, 
Expulsion Type 


Tests have been made on expulsion-type 
13,200-volt fuses for the protection of po- 
tential transformers, and their use in this 
particular application is not recommended. 
On a dead short circuit recoil forces some- 
times tear the fuse off, and the flame may 
start an arc to the ground followed by a 


short-circuit between the adjacent phases. 
A wire resistor in series with such a fuse 
makes it safer, but even then the use of ex- 
pulsion fuses is not advised with station 
potential transformers.—A. F. Bang, Penn- 
sylvania Water & Power Company, Balti- 
more, 


Lamps, Comparison of, at 1,000-Hour and 
1,500-Hour Efficiencies 


Tests were made by several observers to 
determine whether or not the slight de- 
crease in candlepower due to the adoption 
of 1,500 hours as the standard life in pref- 
erence to 1,000 hours could be detected. 
Under conditions purposely arranged to 
favor the comparison it was found that 
the smallest differences in candlepower that 
could be detected by visual observation 
were considerably larger than the differ- 
ences in candlepower between lamps of 
1,000-hour and 1,500-hour efficiencies. 
From the data obtained a new set of speci- 
fications for the purchase of vacuum and 
gas-filled multiple lamps was drafted. A 
revision of the specifications for series 
lamps was also made.—Hydro-Electric 
Power Commission of Ontario, Toronto. 


Magnetic Alloys (Permalloy) 


A new iron-nickel alloy has been de- 
veloped whose permeability is very much 
greater than that of the best magnet iron. 
It is being tried in a new submarine cable 
and is expected to increase the speed of 
sending with the cable about four times. 
It also has valuable uses in telephone and 
radio transformers and induction coils. In 
addition to its high permeability, it has a 
very small hysteresis loss. The electrical 
resistance is found to vary with the 
strength of the magnetic field in which the 
alloy is placed, so that a difference amount- 
ing to three-tenths of 1 per cent is caused 
by the earth’s magnetic field. Its electric 
and magnetic properties are also changed 
by the application of a load.—H. D. Arnold 
and G. . Elman, Western Electric Com- 
pany, New York City. 


Welding, Suitability of Various Materials for 


A sound weld can be obtained only when 
the metal fuses even and quietly and 
without excessive sputtering and boiling. 
This means a material thoroughly degasi- 
fied and low in gas-forming elements. 
Freedom from slag or slag forming con- 
stituents is also essential. Strips under test 
were heated by an electric current, which 
was gradually increased until the _ strin 
was brought slowly to the melting point. 
The iron samples melted quietly and threw 
out very few sparks, while other grades 
of material threw out a shower of sparks 
and left a very rough surface after fusion. 
—J. H. Nead and R. L. Kenyon, American 
Bureau of Welding. 


In Progress or Purposed 


Agriculture, Electricity in 

The action of artificial light on plant 
growth is receiving considerable attention. 
New investigators have started experi- 
ments in this field, and it is anticipated 
that in the near future elaborate equipment 
for experimental purposes will be available. 
A systematic and thorough study, with the 
various elements carefully controlled, is 
planned.—General Electric Company, Sche- 
nectady, N. 


Cables, Paper for, Endurance Tests on 


A folding endurance tester has been de- 
veloped by means of which a sample of 
impregnated paper can be subjected to re- 
peated folding until it breaks. The tests 
now under way will cover only the ques- 
tion of depreciation of the paper due to heat 
alone and not when subjected to dielectric 
stresses. Later it is the intention to make 
similar tests to discover the rate of de- 
preciation of impregnated paper insulation 
when subjected to various high dielectric 
stresses, and also the rate of depreciation 
when the insulation is subjected to both 
dielectric stresses and heat at the same 
time.—V. Bush, Massachusetts Institute of 
Technology, Cambridge, Mass. 
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Cast Iron, Electric Arc Welding of 


Determination of the proper current to 
get the best adhesion between filler and 
base metals, determination of the proper 
electrode to get the best adhesion, preven 
tion of the hard zone at the junction of the 
filler and base metals, prevention of free 
carbon and slag in the weld metal, stud) 
of straight versus reversed polarity, high 
versus low temperature welding, prevention 
of the closing of the “V’s” opening between 
plates while welding, multiple interlocking 
layers versus a single spirally deposited 
layer, single versus double-V groove and a 
method of determining the grade of the 
cast iron constitute a “proposed program 
of research.”—American Bureau of Weld- 
ing. 


Furnace, Electric, for Brass 


A study of brass-furnace practice in the 
United States indicates that the complete 
substitution of electric furnaces for the 
crucible and oil-fired types should result in 
savings in the _ brass-melting industry 
amounting to two or three million dollars 
a year. If all brass made in the country 
could have been melted electrically in 1917 
and 1918, the war expenses of the country 
would have been reduced about twenty 
million dollars.—H. W. Gillett, Bureau of 
Mines, Washington, D. C. 


Monochromatic Light, Lamp Producing 


Experiments have been made by the Bu- 
reau of Standards in connection with the 
production of light sources from which pure 
monochromatic light of various wave 
lengths and great intensity may be ob- 
tained. An inclosed quartz vacuum lamp 
using an alloy of gallium and zinc, similar 
in many respects to the cadmium-gallium 
lamp previously designed, has been per- 
fected. The lamp operates quite satisfac- 
torily with very little flickering, giving 
several intense lines, one red, and several 
blue and green. The results with a thal- 
lium lamp so far have not been entirely 
satisfactory owing to the high temperature 
at which it is necessary to run the lamp 
to prevent the thallium from depositing on 
the walls of the light space, thus covering 
up the arc.—Bureau of Standards, Wash- 
ington, D. C. 


Suggestions for Research 


Gap, Dielectric, Cylindrical, for High- 
Tension Work 


Let two identical circular cylindrical 
surfaces, made of metal, be placed near 
each other with their axes parallel. The 
electrostatic field’ between such surfaces is 
nearly uniform, and therefore such an ar- 
rangement may be useful both for measure- 
ment of high voltages and as a protective 
gap. It may have certain advantages over 
the sphere gap, because cylindrical sur- 
faces are easier to make. Moreover, 4 
larger spacing may be used without corona 
formation, thus increasing the range of 
voltages for a given set of cylinders. A 
theoretical and experimental investigation 
of the properties of such a gap is desired 
The possibilities of a gap consisting of two 
concentric or eccentric cylinders should 
also be studied. 


Grounding of Transmission Systems 


The industry is sadly lacking in definite 
information as to why transmission systems 
are grounded or not grounded and what 
factors determine the method of grounding. 
—A. I. EB. BE. Sub-committee on Grounding. 


Ionization Theory, Data 


With the advancement of the theory of 
ionization by collision and its application 
to the design of electrical apparatus it be- 
comes increasingly necessary to consult the 
numerical data on which computations of 
this theory and conclusions from it are 
based. At the present time such data ar 
seattered in numerous books and maga- 
zines, mostly dealing with physics, and 
some of the data are contradictory. The 
numerical values should be given for air 
and for some other gases and should in- 
clude the charge and the mass of an elec- 
tron, ionizing rates, ionizing potentials, size, 
mass and the number of molecules per cubic 
centimeter, velocities and mobilities of ions 
mean free path of molecules, coefficient of 
diffusion, number of collisions, etc. A few 
fundamental formulas and laws should also 
be included. 


Welding, Electric 


Various suggestions for research and 4 
discussion of some incomplete developments 
in the arc-welding field by O. H. Eschholz 
will be found in the Journal of the Ameri- 
can Welding Society, January, 1923; also 
sbid, April, 1923, page 28. 
















Big Merger Announced 


Purchase of Control of the Wisconsin- 
Minnesota Company by the 
Byllesby Interests 


NNOUNCEMENT has been made 

of the purchase of control of the 
Wisconsin-Minnesota Light & Power 
Company by the Byllesby interests. The 
Wisconsin-Minnesota company has been 
controlled by the Kelsey-Brewer in- 
terests of Grand Rapids, Mich., and is 
the last of the large property groups in 
Wisconsin that these interests con- 
trolled, the eastern Wisconsin group 
having been sold to the Insull interests 
last year. The group acquired by the 
Byllesby . interests centers at Eau 
Claire and serves seventy-three cities 
and towns, including La Crosse, Eau 
Claire, Chippewa Falls, Menominee, 
Wis., and Red Wing, Minn. Power has 
also been supplied to the Byllesby prop- 
erties at St. Paul and Minneapolis over 
a 110-kv. line which ties the Byllesby 
and Kelsey-Brewer properties together. 
There are a number of water-power 
plants on the system, the two largest 
being those at Wissota, with approxi- 
mately 40,000 kva., and Cedar Falls, 
with 7,500 kva. capacity. There is 
some 700 miles of transmission line 
operating at 110, 66 and 22 kv. in the 
system, which is one of the largest 
transmission systems in that part of 
the country. It is announced that the 
properties will be consolidated with 
the Northern States Power Company 
group. The following officers have 
been elected for the Wisconsin-Min- 
nesota Light & Power Company: H. M. 
Byllesby, president; R. F. Pack, vice- 
president; Halford Erickson,  vice- 
president; R. J. Graf, A. S. Huey, J. J. 
O’Brien, F. W. Stehr, F. C. Shenehon, 
J. H. Briggs, H. W. Fuller and John 
H. Roemer, directors. 





New Type of Overhead Con- 
struction Tested at Erie 


A new type of overhead trolley con- 
struction has been developed by the 
General Electric Company for use on 
heavy traction electric railways. A 
public test was given on the tracks of 
the General Electric Company at Erie, 
Pa., on July 16, 17 and 18, before a 
distinguished group of railway ex- 
ecutives, engineers and operating men. 

These public trials were for the pur- 
pose of showing that the new type of 
overhead construction can be used 
successfully for collecting current, 
aither direct or alternating, for han- 
dling the heaviest railway traffic that 
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ean be anticipated in the future. A 
new record for current collection of 
more than 5,000 amp. was set up, which 
is considerably more than twice the 
amount of current now collected for 
normal requirements. This was done 
at speeds up to nearly 60 miles per 
hour, the current and speed apparently 
being limited only by the ability of the 
equipment. 

The special feature is the method by 









which the trolley wire is suspended 
from the feeder messengers. This is 
accomplished by means of a lacing of 
copper cable, along the direction of the 
line, fastened with clips alternately 
to the feeder and to one or the other 
trolley wire. The spacings between 
clips on one wire vary from 15 to 20 ft., 
making the clips on the feeder messen- 
ger 74 to 10 ft. apart. By this means 
great flexibility is obtained. 





Water Power Future in State’s Hand 


Report of New York State Water Power Commission Says No Conflict 
Exists with Federal Commission—State Legislation for Water- 
power Development Is Recommended 


EW YORK STATE is in a posi- 

tion today to own and control all 
its water-power development upon its 
inland border streams and it should 
not adopt a dog-in-the-manger policy 
toward Federal encroachment on its 
water power by refusing to develop its 
own, or refusing to allow any one else 
to do it, is the opinion of Attorney- 
General Carl Sherman, State Engineer 
Dwight B. La Du, Deputy Attorney- 
General Edward G. Griffin, Charles A. 
Collins and John Godfrey Saxe, ex- 
pressed in their report on the status of 
the state’s action against the Federal 
government to test the constitutionality 
of the Federal water-power act. 

The Federal government asserted its 
right to control or lease the use of 
water for power purposes on navigable 
streams within the state, and the state’s 
suit was begun under the administra- 
tion of former Governor Miller. 

It is stated by the committee that the 
action has accomplished its purpose in 
the Federal government’s disavowal of 
any intention to interfere with power 
developments in connection with the 
barge canal and its willingness to co- 
operate with the state and international 
joint commission in state development 
of power possibilities of the Niagara 
and St. Lawrence Rivers without claim- 
ing a right to share in profits there- 
from. 

State legislation is recommended to 
carry out this policy, which would mean 
the immediate development by the 
state of the undeveloped water power 
available on the Niagara and St. Law- 
rence Rivers. The absence of such a 
statute jeopardizes, it is believed, the 
rights of the state in its relations with 
the Federal government. Opposition to 
such legislation within the state would, 
it is said, be more dangerous than a 
positive refusal by the Federal govern- 
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ment to execute a formal consent to the 
state’s plan after such legislation is 
obtained. 

Conferences in Washington by this 
committee and Hubert Work, Secretary 
of the Interior; Henry C. Wallace, Sec- 
retary of Agriculture, and O. C. Merrill, 
William Kelly, Major Lewis W. Call and 
J. F. Lawson of the Federal Power 
Commission resulted in the following 
recommendations to Governor Smith by 
the New York State Water Power Com- 
mission: 

“1. That we do not commence the 
taking of testimony in the present suit 
at the present time, but, with the per- 
mission of the United States Supreme 
Court, permit the suit to stand along 
for the present, unless and until the 
Federal Power Commission should 
change its present conciliatory position. 

“2. That the state of New York, at 
the earliest possible moment, enact the 
statute for state development recom- 
mended in your message of March 5, 
1923 (the Rabenold-Hackenburg bill), 
so that the rights of New York may not 
be jeopardized and the development of 
its water power delayed because of the 
absence of such a statute. 

“3. That the State Water Power 
Commission continue in close touch with 
the Federal Power Commission and en- 
deavor to harmonize from time to time 
any conflicting claims which may arise, 
to the end that the development of the 
water-power resources of the state may 
be accelerated. 

“4. That during the coming session 
of Congress Federal bills relating to 
water power be cerefully scrutinized 
and that the siate be represented at any 
and all committee hearings in respect to 
any measures which may affect the 
rights of New York.” 

In part, the report says: 

“For all practical purposes in the im- 
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mediate future the pending suit against 
the Federal officials has accomplished 
the objects for which it was brought. 
The acceptance by the defendants, in 
their answer to the leading propositions 
constituting the basis of the complaint, 
and the full and frank confirmation 
thereof at this conference between the 
representatives of the Federal and 
State commissions, have apparently 
settled the principal propositions for 
which the State of New York has con- 
tended, and which the Federal Power 
Commission had previously seemed un- 
willing to accept. 

“The disavowal by the Federal Power 
Commission of any intention to inter- 
fere with power developments in con- 
nection with the barge canal, and the 
expressing of willingness to co-operate 
with the state and the international 
joint commission in state development 
of the power possibilities of the Niag- 
ara and St. Lawrence Rivers, without 
claiming a proprietary right on the part 
of the Federal government to share in 
profits therefrom, has now cleared the 
way, so far as the Federal government 
is concerned, for power developments 
on these boundary streams by virtue of 
the concerted action of the state, the 
Federal Power Commission and the in- 
ternational joint commission. 


SUGGESTS LEGISLATION 


“We fully concur in your Excellency’s 
message to the Legislature, dated 
March 5, 1923, that New York’s water 
power ‘must be developed in accordance 
with the enlightened thought of today, 
by the state itself, under state owner- 
ship and state control, to the end that 
ail of the people may be able to realize 
the individual benefit which should flow 
to them from their resources and their 
own property,’ which would mean the 
immediate development by the state of 
the undeveloped water power available 
on the Niagara and St. Lawrence. We 
believe that the absence of such a 
statute jeopardizes the rights of the 
state in its relations with the Federal 
government. 

“New York is in a position today to 
own and control all its water-power de 
velopment upon its inland and border 
streams. How long she can maintain 
that position depends wholly upon her 
own disposition, by appropriate ena- 
bling legislation, to make use of them. 
If the state is not able to obtain from 
its own Legislature a grant of favor- 
able legislation, it makes little differ- 
ence whether it is the federal commis- 
sion or the state commission which 
licenses the state’s power to private 
interests. In either case, the water 
power of the state will be out of the 
hands of the people of New York, who 
really own it. 

“The people who are deeply interested 
in the development of New York’s 
water power have reasons to be more 
apprehensive of opposition within the 
state to needed legislation authorizing 
state development of water power than 
they have of a possible refusal by the 
Federal government.” 
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Pulverized Fuel in Ohio 


Cleveland Electric Mluminating Com- 
pany to Use It in Extension to 
Lake Shore Plant 


N EXTENSION is being made to 

the Lake Shore plant of the Cleve- 
land Electric Illuminating Company, 
which will contain two 35,000-kva. units 
and four twin-boiler units, each con- 
sisting of two class P-13 Stirling 
hoilers fifty-five tubes wide with a heat- 
ing surface of 30,600 sq.ft. Work was 


started on the extension about Jan. 1, 
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exhausted by the fans into a commo: 
flue and thence go to brick stac!) 
about 250 ft. high. 





Dayton and Cincinnati 
Interconnection 


Two 66,000-volt 25,000-kva. high 
lines will soon tie in the Millers Fo: ( 
plant of the Dayton Power & Light 
Company, Dayton, Ohio, and the Elmn- 
wood substation of the Union Gas & 
Electric Company, Cincinnati. The 
Dayton utility will build to Trenton, 
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Cross-SECTION OF LAKE SHORE PULVERIZED FUEL PLANT 


and sheet steel piling and columns are 
now ready for pouring the concrete 
foundations. Upon the installation of 
these new units in the fall of this year 
the plant will contain 310,000 kva. and 
will be the largest steam station in this 
country in one building. 

The installation is notable in that 
pulverized fuel will be burned under the 
new boilers, which will operate at 250 
Ib. gage with 250 deg. superheat, yield- 
ing a total temperature of 656 deg. F. 
B. & W. superheaters will be used in 
the new boilers and twin Foster econo- 
mizers will be employed on each unit. 
A Lopulco pulverized-fuel system will 
be installed. Existing crushers driven 
by constant-speed motors reduce the 
coal to about three-quarter-inch size, 
and it then goes to a green-coal bunker 
and thence to a pulverizer in the base- 
ment. From the pulverizer the fuel is 
conveyed to the top of the boiler room, 
where fans and separators are installed, 
and from the separators it is moved by 
screw conveyors to the two bins which 
supply each boiler unit. These bins 
have capacity for about twenty hours 
of operation. The boilers are fired from 
each side into a common combustion 
chamber, which is 32 ft. wide at the 
base, contracts to a throat 18 ft. wide 
and is about 52 ft. in height from the 
bottom of the furnace to the top of the 
boiler. This gives a flame-path of 65 ft. 

Gases from each boiler unit after 
passing through the economizers are 


south of Middletown, where the lines 
of the Cincinnati utility will be joined. 
One line will be completed by Novem- 
ber. The line details, including right- 
of-way, survey and material, have been 
all worked out and actual construction 
started about July 1. The conduc- 
tors will be 477,000 circ.mil aluminum 
cable, steel reinforced, suspended by a 
five-string insulator. Western Red 
cedar poles, 50 ft. long with 9-in. tops, 
will be set at 300-ft. spans. 





Proposed Municipal Control of 
Milwaukee Company 

Middle West news reports last week 
indicated an agreement between the 
Milwaukee Electric Railway & Light 
Company and the city of Milwaukee 
whereby the municipal government 
would control the electric light and 
railway facilities in the city so far as 
rates, character and quality of service 
are concerned though the properties 
would remain under the management 
and operation of the company. Ac- 
cording to these reports, the rates 
would be fixed on a cost-of-service basis 
plus a stipulated fixed return on the 
investment that the company has in 
utility property in the city. The re- 
ports arose out of the work being done 
by a committee appointed by the City 
Council several years ago to deal with 
the acquisition of the electric railway 
and light properties. The ideas of the 
committee as announced in the Mil- 








“HO 


oS ICN 


Brick: 


nes 
ned. 
em- 
ght- 
peen 
tion 
duc- 
num 
by a 
Red 
tops, 


1 of 


week 
, the 
Light 
aukee 
yment 
, and 
‘ar as 
ervice 
yerties 
ement 
Ac- 
rates 
» basis 
on the 
has in 
‘he re- 
g done 
e City 
al with 
ailway 
of the 
e Mil- 





JULY 21, 1923 


waukee press are along the lines just 
indicated. 

It is expected that an ordinance em- 
bodying the proposals will be intro- 
duced into the Council at a later date 
and then submitted to popular vote. 
The proposals contemplate the ultimate 
purchase of both the urban and subur- 
ban properties of the company if the 
people decide in favor of such pur- 
chase. Officials of the Milwaukee 
Electric Railway & Light Company 
deny that the proposals have reached 
the stage of agreement and say that 
they represent merely the ideas of the 
Council committee. 





Engineers Meet at Schenectady 


Operating engineers from seventeen 
New England power companies met at 
the plant of the General Electric Com- 
pany on July 12-13. Papers were read 
by H. H. Dewey, R. M. Spurk, H. E. 
Starbuck and C. O. Traver on various 
operating problems. 

This was one of the regular meetings 
of the system operators and proved 
interesting and profitable to those at- 
tending. 

Among those present and the com- 
panies represented were: Fall River 
Electric Light Company, D. S. Owler, 
C. Gay; New England Power Company, 
W. R. Bell, A. S. Walker, H. S. Soper, 
W. S. Cavanaugh, I. L. Moore, H. K. 
Patterson; Turners Falls Power & Elec- 
tric Company, C. F. Mosher, L. A. 
Fitts; Blackstone Valley Gas & Electric 
Company, A. K. MacNaughton, S. C. 
Jacoby; Malden Electric Company, H. 
K. Brown, C. A. Mayo; Suburban Gas 
& Electric Company, W. C. Lewis, A. F. 
Gardella; Cumberland County Power & 
Light Company, H. W. Yeaton, F. R. 
Fowles; Eastern Connecticut Power 
Company, E. T. Phillips; Rockingham 
County Light & Power Company, J. J. 
Gaffey; Salem Electric Lighting Com- 
pany, Messrs. Aulin and Ryno; Charles 
H. Tenney & Co., L. R. Hicks; New 
Bedford Gas & Edison Light Company, 
E. H. Steele; Edison Electric Illuminat- 
ing Company, R. S. Hale, W. H. 
Wellington, J. P. Kent, T. H. Haines; 
Manchester Traction, Light & Power 
Company, F. S. Piper; Narragansett 
Electric Lighting Company, J. R. Lyons, 
F. I. Saggitt; Eastern Massachusetts 
Electric Company, H. G. Jenks. 
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Ohio Operators Discuss Future Regulation 


Merchandising Wiring and Illumination, Metering and Coal Com- 
bustion Problems Featured at Cedar Point Convention— 
Association Now Has a Second Vice-President 


HAT public utilities, because of their 

far-reaching expansions, would soon 
see the day when Federal control would 
replace the present state commissions 
was the prediction of Prof. C. O. Rug- 
gles, Ohio State University, when he 
dealt with the subject of future empha- 
sis in public utility regulation before 
the twenty-ninth annual convention of 
the Ohio Electric Light Association at 
Cedar Point, July 10-13. Whether such 
a control was to be patterned after the 
form adopted for the Interstate Com- 
merce Commission time alone would tell, 
but he hoped that the utilities would 
take to heart the troublesome problems 
encountered by the railroads while 
passing through that stage of economic 
development. With the utility industry 
expanding at such a rate that the mere 
designation of a state border as the 
boundary of the economic transmis- 
sion of energy became mere foolishness, 
he contended that such nonsense would 
be necessarily over-ridden by rigid eco- 
nomic laws. This tide of Federal con- 
trol was coming, and the sooner all the 
cards were on the table the better, he 
felt, could the utilities face their prob- 
lems. : 

Professor Ruggles also laid special 
emphasis on four other important fac- 
tors having particular bearing on utility 
problems, namely, monopoly, rates, fair 
return on investment and the relation 
between management and regulation. 

Under monopoly he insisted that the 
fault in the past had been where com- 
missions, wittingly and unwittingly, 
had tried to read into utility regulations 
certain economic fundamentals that had 
no bearing at all upon the economics of 
such a monopolistic type of business. 
It was pure nonsense for the public to 
think that duplication was necessary 
for protection. And it was these broad, 
fundamental principles of economics 
that Professor Ruggles lamented some 
commissioners were decidedly lacking 
in. However, all future programs of 
development will be controlled solely 
by these basic fundamentals if success 
is expected to follow. 


As to rates, Professor Ruggles men- 
tioned the recent Supreme Court deci- 
sion of Wisconsin which ruled against 
the so-called loop system of rate mak- 
ing. In developing the fallacy and un- 
justness of this decision, he quoted from 
Professor Marshall, an English econo- 
mist, who declared that while during 
one decade a certain size of a business 
unit may be best suited for its develop- 
ment, the next decade might so alter 
conditions as to dictate’ an entirely 
different business size. The solution 
to many rate difficulties lay in the 
differentiation of internal versus ex- 
ternal economics of operation. 

A fair rate of return was viewed by 
Professor Ruggles as one which should 
be considered not upon a yearly basis, 
but upon the span of time during a 
business cycle, for otherwise no utility 
could balance the lean against the good 
years and still act as a buffer state 
against industrial changes. He very 
clearly portrayed the effect on the util- 
ity of the war-time act restricting the 
coal supply to industries. When these 
industrial companies learned that the 
utilities were afforded priority rights 
on coal, they immediately called for 
electric service, thereupon loading up 
the central station lines and closing 
their own inefficient generating plants. 
And so this meant that these utilities 
were required to render a service using 
high-priced coal which other industries 
could not get. In acting as an inter- 
mediary agent in such cases, Professor 
Ruggles felt that fundamental eco- 
nomics should determine the necessary 
regulation of protection. 

During the Wednesday session A. 
Bliss McCrum, secretary of the Utilities 
Association, Charleston, West Virginia, 
drew an excellent picture of his state 
from a utility development standpoint. 
He traced the rise of the power com- 
panies up to their 500,000-kva. present 
capacity. West Virginia has the largest 
potential hydro-power resources of any 
state east of the Rockies, excluding the 
state of New York, since only 20,000 hp. 
is utilized of the 1,400,000 hp. available. 





NEW ENGLAND SYSTEM OPERATORS VISIT SCHENECTADY 
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Regarding the state’s future power 
growth, he declared that by 1928 the 
available capacity, from present rate 
of growth, would have risen to 1,600,- 
000 kva. and by 1933 it would be around 
2,375,000 kva. The reason for this was 
because of the state’s wealth in coal 
and oil. 

On Thursday G. E. Miller, Cleveland, 
opened the discussion on E. G. Eichel- 
berger’s report on the new business co- 
operations committee by pointing out 
the necessity of educating electrical 
contractors and architects toward 
calling for more complete wiring jobs 
and not cutting the installation to the 
bone merely to lower prices. He 
painted an effective picture of price 
cutting by comparing the salesmansh:~ 
of an electrical contractor and an auto- 
mobile salesman while trying to make 
a sale. Whereas the former would 
deliberately cut out wiring essentials 
just to get the contract, the automobile 
salesman would try to sell his prospect 
a higher priced car. What merchan- 
disers of wiring needed to employ in 
their sales talks was more of this type 
of salesmanship. Mr. Miller also argued 
that constancy in telling the public the 
value of utility service was absolutely 
essential, since every minute there 
“arises a new King who knows not 
Joseph.” This was a Biblical quotation 
which Mr. Miller amplified upon most 
cleverly. 


MERCHANDISING ILLUMINATION 


A. S. Turner, Jr., Edison Lamp 
Works, Harrison, N. J., explained an 
excellent series of charts which illus- 
trated the value of obtaining more illu- 
mination business. Since the average 
family in the United States spends 
about $95 a year on tobacco and cigars, 
most surely it shouldn’t require much 
effort to increase their lighting bills 
from $18 to $25 a year by the use of im- 
proved and more units of illumination. 
Mr. Turner pointed out seven ways in 
which a central station could increase 
its illumination business, namely, high 
grade lighting in its own main office to 
serve as an example for the rest of the 
community, newspaper advertising, high 
caliber window displays, mail stuffers 
showing new advances in the art of 
illumination, personal calls—most effec- 
tive; close co-operation with civic 
leagues and, finally, improving the illu- 
mination in the consumer’s home. 
C. S. Beardsley, Cleveland, asked that 
central stations direct as much hard- 
headed business sense toward their 
appliance departments as they did to- 
ward the solution of engineering prob- 
lems. And as for the size of this mer- 
chandising field, he couldn’t imagine 
any one failing to sell appliances, such 
as vacuum cleaners, washing machines 
and ironers which, by their use, have 
been calculated to give the housewife 
sixty days a year of economic wealth. 

The report of the meter committee 
was presented on Thursday afternoon 
directly following Hon. Newton D. 
Baker’s address on the “League of 
Nations or a World Court.” It was 
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read by J. L. Wright of Toledo, who 
briefly enumerated the year’s work. 
The discussion was opened with a pre- 
pared paper by Frank G. Vaughn, 
Scheneetady, which was read by W. S. 
Culver of Cincinnati, due to Mr. 
Vaughn’s absence. Mr. Vaughn’s paper 
dealt with the proper selection of meters 
and considered the small cost of meters 
compared to the money spent for gen- 
erating and distribution equipment. 
J.C. Langell, Jackson, Mich., mentioned 
the need of meter standardization be- 
cause of the numerous special features 
which were now being manufactured. 
The work of reaching the meter de- 
partments of small central stations he 
felt was an exceptionally good move of 
the meter committee during the year. 

R. C. Fryer, Cincinnati, developed two 
important thoughts, namely, that the 
meter superintendent should always 
consider himself an executive and that 
the value of meter accuracy was mean- 
ingless unless it was properly employed. 
He also urged that the money wasted 
through a 1 per cent meter inaccuracy 
should always be kept in the minds of 
the central station executives. Mr. 
Fryer also made a prediction that the 
meter development within the next five 
years would be just as radical as those 
which will occur in the equipment for 
the distribution of super power. 

W. J. Canada, New York, opened the 
discussion of the report of the trans- 
mission and distribution committee on 
Tuesday morning. He dealt with the 
Ohio Administrative Order No. 65 and 
declared that the utility industry must 
not rest on its oars once good work had 
been done, but that it must strive on- 
ward in supporting and developing 
further standards. Mediators for regu- 
lation were needed to offset failures 
created by not looking ahead to see 
where the next steps of interruptive 
practices were to turn. He thought the 
map of Ohio’s transmission circuits, 
would greatly assist in solving prob- 
lems of “parallels” with signal circuits. 


INTERCONNECTION DISCUSSED 


That problems of transmission inter- 
connection fell into two classes was the 
assertion made by H. P. Sleeper, 
Duquesne Light Company, Pittsburgh. 
The first is one of combining the 
physical conditions of two systems to 
a basic standard; the other class is one 
entirely devoted to operation, such as 
the problems of protection and meter- 
ing. He also spoke of the contemplated 
plans of the interconnection between 
this company and the West Penn Power 
Company, using a 132,000-volt circuit 
rated at 30,000 kw. 

A special feature of the step-up 
transformers will be that the tertiary 
winding will receive a voltage of 11,000 
direct from the generators. Prof. 
A. M. Wilson, Cincinnati, called atten- 
tion to several problems which the in- 
coming committee on distribution would 
materially assist in solving, the first 
of which was the compilation of the 
ground resistance values in various 
localities in Ohio for different seasons 
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of the year. The other was the de- 
termination of the electrical neutral in 
Ohio or the value of the electrical 
ground plane. 

When J. G. Worker gave his address 
on the generation of steam by powdered 
fuel, he insisted that not enough stress 
was laid upon the 5 or 10 per cent loss 
in efficiency lying idle in every plant 
due to poor operation. Too often would 
designers worry over procuring the last 
1 per cent, whereas by maintaining a 
higher standard of boiler room opera- 
tion present day plants could be boosted 
to a much higher value of efficiency. 
The fault of such operation he directed 
toward both the designers and oper- 
ators, since not enough consideration 
was given to the human element in 
operation. And since this element could 
be entirely submerged in the operation 
of powdered fuel plants, due to its con- 
tinuity, Mr. Worker argued that much 
still higher boiler room efficiency could 
be obtained. He also urged that more 
men consider this subject of combus- 
tion as a career and not as a blind alley 
job. The present rate of power develop- 
ment, he said, may be taken from the 
sales of stokers during the past two 
years; in 1921 fifteen stoker manufac- 
turers sold 871 stokers totaling a 
capacity of 327,000 hp., while in 1922 
this figure had risen to 1,563, rated at 
725,000 hp. And for the first two 
months of 1923 561 stokers were 
ordered with a rating of 305,000 hp. 


POWDERED FUEL ASH PRECIPITATION 


H. D. Savage of the Combustion 
Engineering Corporation felt that the 
boiler room personnel had _ been 
neglected too long with respect toward 
developing them to become efficient 
operators. But since the combustion 
efficiency of stokers depended upon high 
grade operation instead of a high effi- 
ciency built into powdered fuel in- 
stallations, this factor alone would 
determine the economic question of de- 
ciding between the various methods of 
coal burning. Mr. Savage also spoke 
on the size of powdered fuel ash pre- 
cipitation which becomes so small that 
particles are invisible to the naked eye. 
With a spread over a very wide area, 
he thought that these dust particles do 
not settle to the earth until precipitated 
by rain. 

Along with the high caliber of papers 
presented, twenty-five exhibitors dis- 
played their recently developed equip- 
ment, ranging from new metering 
devices, outdoor switching apparatus 
and electrical appliances. The total 
registration went over 600. 


NEW OFFICERS 


Frank Espy of Canton will head the 
association as president for the coming 
year. First and second vice-presidents 
(the latter a new office this year), T. VU: 
Kennedy, Cleveland, and C. I. Weaver, 
Springfield. O. L. Gaskill was again 
appointed secretary and treasurer. The 
new executive committee will consist of 
C. L. Franklin, Rokert Lindsay, O. H. 
Hutchings, R. S. Graves and S. D. 
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Heed. For the advisory committee the 
three following men were chosen: J.C. 
Martin, Columbus; D. J. Hard, Cleve- 
land, and W. W. Freeman, Cincinnati. 
The finance committee will include L. E. 
Marshall, Middletown; W. B. Wilkinson, 
Newark, and C. L. Allis, Wooster. 

The following were chosen as chair- 
men of their respective committees: 
J. J. Dolan, Coshocton, station and 
operating; K. C. Long, Dayton, new 
business co-operation; J. W. Wright, 
Toledo, meter, and R. R. Krammes, 
transmission and distribution. 

Two constitutional amendments were 
added during the convention. One pro- 
vided for a second vice-president occa- 
sioned by the growth of the association, 
and the other amendment related to the 
men appointed for the nominating com- 
mittee, which will hereafter comprise 
five men, two of whom were to be 
chosen by the executive committee, two 
by the convention at large and the other 
appointed by the president. 





Public Service Company 
to Make Extensions 


New Jersey has rapidly forged to 
the front as an industrial center and 
continues to make increases in its power 
demands on the Public Service Electric 
Company. The company has recently 
applied for permission to dispose of 
$12,750,000 of capital stock for use in 
making improvements and extensions 
exclusive of the new generating plant 
to be erected on the Hackensack River 
near Kearny. 

The new work will cover that now 
under way and to be made in the com- 
ing months, including an addition to 
the generating department, switching 
plant and coal bunkers at the Essex 
power station, Point-No-Point, esti- 
mated to cost $1,000,000; new switching 
station at the Marion power plant, Jer- 
sey City, to cost about $750,000, with 
machinery; extensions and betterments 
in existing power plants at Newark, 
Paterson, Perth Amboy, Hoboken, 
Burlington, Trenton and Camden, esti- 
mated to involve, collectively, $800,- 
000, with additional machinery. Pro- 
posed extensions to distributing lines, 
additions to meter service, transformers 
and auxiliary apparatus are estimated 
to cost $3,000,000. Transmission lines 
to be constructed in different parts of 
the state, and principally in the Camden 
and Trenton districts, are expected to 
cost $1,750,000. The remainder of the 
appropriation will be used for new sub- 
stations, distributing lines and miscel- 
laneous work. 

—_——_@——__— 


New Dam Will Increase 
Storage of Stave Plant 


Work on the new million dollar dam 
of the British Columbia Electric Rail- 
way at Stave Falls to increase the 
Storage of Stave Lake is being rushed 
to completion and will be ready to 
receive the waters of the early fall 
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70,000 Hp. WILL BE DEVELOPED AT THE GORGE PLANT ON THE SKAGIT RIVER 


rains. This is a sluice dam 60 ft. in 
height and will increase the storage 
of Stave Lake from 168,000 acre-ft. to 
465,000 acre-ft. Anticipating this ad- 
ditional water supply, a fourth unit 
of 9,000 kva. was installed in the Stave 
Falls plant in 1922, bringing the capac- 
ity up to 36,000 kva. Owing to the 
higher elevation of the lake due to this 
dam the Blind Slough dam immediately 
above the plant is being raised 22 ft. 

Providing permission is granted by 
the provincial government, the company 
proposes to divert the waters of Lake 
Alouette, lying above and nearly 
parallel to Stave Lake, through a 10,- 
000 hp. plant under a head of 140 ft. 
Following this development, as the de- 
mand for power increases, a fifth unit 
of 25,000 hp. capacity will be installed 
at the Stave Falls plant and later a 
third plant will be built near the junc- 
tion of the outlet to Stave Lake and 
the Fraser River which will develop 
80,000 hp. This program contemplates 
the expenditure of $10,000,000 over a 
period of from five to ten years. The 
company now operates two hydro- 
electric plants on Lake Buntzen which 
have a combined capacity of 84,000 hp., 
in addition to its Stave Falls plant and 
a stand-by steam station in Vancouver 
of 17,000 hp. capacity. 





Skagit River Plant to Be in 
Operation by End of Year 


Work to cost approximately $10,- 
000,000 on the first unit of the Skagit 
River hydro-electric project of the 
city of Seattle is well along and 
it is planned to place the plant in 
operation late this year. The Gorge 
plant, which is located on the Skagit 
River 100 miles north of Seattle, is 
now under construction. Two units 
of 20,000 kva. each will be installed at 
present and as the demand for power 
increases a third unit of 30,000 kva. will 
be added. Work will start soon on a 
rock fill diversion dam 2 miles above the 
power house. An 11,000-ft. pressure 


tunnel for conveying the water to the 
power house is nearing completion. 
This tunnel is of horseshoe shape, 
concrete lined with an inside diameter 
of 20 ft. 6 in. and a capacity of 3,500 
sec.-ft. The diversion dam to be con- 
structed at present will give the tur- 
bines in the power plant a head of 250 
ft. As the Gorge plant will depend 
entirely at present upon stream flow, 
full capacity can only be developed 
under favorable water conditions. It 
is later planned to build a 240-ft. 
concrete arch dam below the rock fill 
dam which will have a storage of 
13,000 acre-ft. and increase the head on 
the plant to 375 ft. At this time the 
runners in the turbines will be changed 
to operate efficiently under the greater 
head. A unique feature of the plant 
is that due to the grade of the tunnel 
only short, nearly horizontal penstocks 
will be required instead of long pen- 
stocks down the side of the mountain 
operating under the full head of the 
plant. 


LINES Now BUILDING 


A 165,000-volt transmission line and 
receiving substation are now under 
construction. The transmission line 
will have a single circuit on double 
wooden pole towers of the H type. The 
conductors will be 300,000 circ.mil 
copper equivalent, steel core aluminum, 
and the line will have a capacity of 
90,000 kva. The normal span will be 
600 ft. with a minimum’ ground 
clearance of 30 ft. 

The next step in the Skagit River 
development after the construction of 
the 240-ft. concrete dam below the 
present diversion dam will be the con- 
struction of the Ruby dam about 10 
miles up the river from the Gorge power 
house. The proposed dam: at this 
point will be 480 ft. with a storage of 
1,300,000 acre-ft. This contemplates a 
3-mile tunnel of 6,000 sec.-ft. capacity 
and a power house with six 45,000-kva. 
units operating under a head of 720 ft. 
The estimated cost of the completed 
development is $57,000,000. 
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Federal Commission Busy 


No Cessation in Water-Power Develop- 
ment Activities—Scramble on for 
Control of Upper Tennessee 


HAT a veritable scramble is on for 

the control of the water-power 
resources of the Upper Tennessee is 
evidenced further by the filing with the 
Federal Power Commission of an appli- 
cation for a preliminary permit by the 
Tennessee Electric Power Company 
covering three large projects on the 
Clinch and Powell Rivers. The ap- 
plication is in conflict with two applica- 
tions previously filed. One is that of 
the Knoxville Power & Light Company, 
a subsidiary of the Electric Bond & 
Share Company; the other was filed 
by the Tennessee Hydro-Electric Com- 
pany, which was backed by Pittsburgh 
interests. 

The project of the Tennessee Electric 
Company is practically identical with 
that contemplated by the Knoxville 
Power & Light Company. One of the 
three developments proposed is on the 
Clinch below its junction with the 
Powell. The plan is to erect a dam 
175 ft. high at that point so as to 
create a pool 42 miles long with a 
40-ft. drawdown to create 1,000,000 
acre-ft. of live storage. This is 
suffic ent to equalize the flow of the 
river «t that point. The power capacity 
at that point would be 100,000 hp. 
The second development is planned for 
the head of the pool created by the first 
dam and will be near the railroad 
station of Cheat River. This dam is 
te be 160 ft. high. It is expected to 
develop 50,000 hp. at that point. The 
third development is to be on the 
Powell at the head of the pool in that 
stream. That dam, which would be 
near the town of Combs, is to be 180 
ft. high. The development there would 
provide an additional 27,000 hp., making 
a total of 177,000 hp. at the three sites. 

The Tennessee Electric Power Com- 
pany, which has its domicile in 
Chattanooga, serves a large territory. 
Its lines serve most of the territory be- 
tween Chattanooga and Bristol and 
between Chattanooga and Nashville. 
It has an existing development at 
Hales Bar on the Tennessee, another on 
the Ococee and another at Great Falls 
on Caney Fork. This gives the company 
a total capacity of 108,000 hp. at its 
water-power plants. In. addition it 
operates three steam plants with a 
total capacity of 59,000 hp. 


Loap GROWING RAPIDLY 


The Tennessee company reports that 
its load is growing at such a rate that 
it will require 40,000 hp. more within 
the next four years. If these require- 
ments cannot be met from water power, 
the company has announced its inten- 
tion to install further steam plants. 
The "ederal Power Commission is 
anxious +o prevent a situation which 
will resuit in the construction of steam 
plants in a region of abundant water 
power. Owing to the magnitude of the 
power involved and the determination 
of the interests concerned the commis- 
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sion’s handling of this matter will be 
watched with more than ordinary in- 
terest. Incidentally it may be stated 
that the Federal Power Commission is 
much concerned in securing maximum 
utilization. Since this can be accom- 
plished best by confining operations on 
a single stream to one company, it is 
anticipated that there will be no effort 
to divide the sites among the contend- 
ing applicants. 


OTHER SECTIONS SHOW ACTIVITY 


The California-Oregon Power Com- 
pany of Medford, Ore., which operates 
in southern Oregon and _ northern 
California and which recently acquired 
a property in Roseberg, Ore., has 
applied to the Federal Power Commis- 
sion for a preliminary permit cover- 
ing four power projects on the Umpquah 
River. 

An extension of one year has been 
asked by the Pacific Power & Light 
Company of Portland, Ore., for its 
preliminary permit covering’ the 
reclamation site on the Deschutes 
River. This extension has been made 
necessary because the preliminary in- 
vestigation indicates that the cost of 
power production at this site is much 
higher than had been estimated. Addi- 
tional time is asked to determine 
whether or not a plan can be evolved for 
a smaller initial investment which will 
eliminate a part of the costs of carry- 
ing a larger development through the 
period during which the whole is being 
built up. 

The proposed development of the 
Pennsylvania Power & Light Company 
on the Wallenpaupack River affects 
navigation on the Delaware River, and 
for that reason the district engineer 
of the Corps of Engineers at Phila- 
delphia has recommended that the 
project be found to come within the 
jurisdiction of the Federal Power Com- 
mission. The Pennsylvania Power & 
Light Company project would store 
200,000 acre-ft. and develop 60,000 hp. 

A preliminary permit has been issued 
to the Susquehanna Power Company 
covering an extensive power project on 
the Susquehanna River, in Cecil and 
Hartford Counties, Maryland, and in 
Lancaster and York Counties, Penn- 
sylvania. This development is of 
special interest since it will probably 
be the largest single power development 
on the Atlantic seaboard. It is proposed 
to construct a dam near Conowingo, 
Md., between 103 and i110 ft. above 
mean sea level, creating a pool 103 
miles in length extending to the tail- 
race of the Holtwood Power Dam at 
McCalls Ferry. An _ installation of 
360,000 hp., or more than the total pres- 
ent development on the American side 
of Niagara Falls, is contemplated, at 
an ultimate cost likely to exceed 
$30,000,000. When this project is 
completed the Susquehanna Power Com- 
pany will be in position to supply 
electrical energy to New York City, 
Philadelphia, Chester, Wilmington, 
Baltimore, Washington and all inter- 
vening communities within a radius of 
150 miles from Conowingo. 
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New 4.10,000-Kva. Station 


Public Service Electric Company Plan: 
a Large Steam Station at Kearny— 
Use Stokers and 325 Lb. Steam 


HE largest initial generating ca 

pacity so far incorporated in any 
station will be installed in the new 
Kearny station of the Public Service 
Electric Power Company of New Jer- 
sey, construction of which will be 
started shortly and is expected to be 
completed early in 1925. This station 
will have an initial installed generator 
rating of 205,000 kva. at 80 per cent 
power factor, and will probably have an 
ultimate rating of 410,000 kva. 

Five turbo-generators will be installed 
initially, three of which will be 39,200- 
kva. General Electric units and two 
will be 43,750-kva. Westinghouse units. 
These will be designed for a throttle 
pressure of 325 lb. and 271 deg. super- 
heat, making a total steam tempera- 
ture of 700 deg. F. New features will 
be incorporated in the General Electric 
units which cannot be announced at this 
time. The chief feature in the West- 
inghouse units will be the multiple ex- 
haust. 

Electric auxiliaries will be used al- 
most without exception. No house 
turbines will be installed, the power for 
the auxiliaries to come directly from 
the main generators. The only steam 
units will be just enough turbine- 
driven boiler-feed pumps to keep the 
boilers on the line without load in case 
all service to the electric auxiliaries is 
interrupted. 

Powdered fuel will not be used; in- 
stead superstokers about 17 ft. long 
and consisting of sixteen retorts will be 
employed, with extra large furnaces ap 
proaching the volume used for pow- 
dered fuel. They will have unusually 
high settings and ventilated side walls. 
The arches over the fire belt as well 
as the furnace wall in this vicinity will 
be constructed so that the fire brick can 
be easily replaced without taking down 
the rest of the fire brick. 

Babcock & Wilcox boilers rated at 
2,360 hp. (based on the heating sur- 
face) will be used, with the super- 
heaters between two banks of the tubes. 
No economizers will be used. 

Boiler feed water will be heated en- 
tirely by bleeding from the three or 
four stages of the turbines previously 
mentioned. For this purpose deaerat- 
ing heaters will be used to raise the 
boiler feed water to 212 deg. F. 

The arrangement of the circulating 
water intakes and discharge tunnels is 
another feature of this plant. The cir- 
culating water intakes will be perpen- 
dicular to the water front, each intake 
serving two units. 

Parallel to the water front and con- 
nected with tidewater at each ,end of 
the station is the discharge tunnel. To 
prevent the warm water discharged 
from the condensers flowing past the 
intakes and into the condensers again 
some arrangement will be made in the 
discharge tunnel to force it to discharge 
in the direction in which the tide 's 
flowing. 
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O’Shaughnessy Dam and Hetch-Hetchy 
Reservoir Dedicated 


Debate Sale of Power to Private Corporation or Arrangement for 
Municipal Distribution System—Power Ready for 
Delivery in Fall of 1924 


OF. DAM, the city 
of San Francisco’s new dam for 
impounding water for the city supply, 
and the Hetch-Hetchy Reservoir were 
dedicated on July 7. A group of San 
Francisco citizens, guests of the Board 
of Public Works, were present at the 
dedication. 

W. H. Wattis, president of the Utah 
Construction Company, formally de- 
livered the completed structure to the 
city officials and T. A. Reardon, presi- 
dent of the Board of Public Works, ac- 
cepted the dam for the board. Mayor 
James Rolph, Jr., dedicated the dam 
on behalf of the people of San Fran- 
cisco and M. M. O’Shaughnessy, city 
engineer of San Francisco, for whom 
the dam was named, briefly outlined the 
less technical features of the struc- 
ture. Mr. O’Shaughnessy has been in 
direct charge of the erection of the 
dam, which was started in 1914. 

The new concrete structure is built 
in the shape of an are with a 700-ft. 
radius. The cost of the dam and 
reservoir was $6,647,356. The storage 
capacity of the reservoir behind the 
dam is 66,000,000,000 gal. and water 
is supplied the reservoir from a drain- 
age area of 294,000 acres. 

The dam is one of the largest ma- 
sonry dams in the world. It is 298 ft. 
thick at the bottom and the foundation 
is 114 ft. below the stream bed. The 
top of the dam is 341 ft. above the 
stream bed, with a crest 600 ft. long. 
Tunnels and aqueducts will be used to 
transport the water to San Francisco. 

The board of governors of the Civic 
League of Improvement Clubs and As- 
sociations of San Francisco has gone ou 
record as favoring the sale of power 
generated at Hetch-Hetchy in a block 
to a private corporation at the power 
house. The board ignored the majority 
report of a special committee formed 
to investigate the matter and voted to 
accept the minority report. 


City Monry LACKING 


The supporters of the minority re- 
port stated that it would be difficult 
for the city to raise enough money to 
either purchase or erect a distributing 
System and that in addition some provi- 
Sion for stand-by service would have to 
be made if the city were to distribute 
pewer. 

Mr. O’Shaughnessy has stated that 
the city’s power plant at Moccasin 
Creek, as the structure below the 
Hetch-Hetchy reservoir is known, will 
be ready to deliver power in the fall of 
1921. The minority report also states 
that the city could not possibly be 
reay to distribute power by that time. 
The new project will develop approxi- 
mately 52,000 hp. when the first unit 
18 Installed, 

No action has been taken by the 


Board of Supervisors of San Fran- 
cisco up to the present time. Three 
proposals have been offered. The first 
is to sell the power in a block to a 
private corporation at the power 
nouse, the second provides for the city 
to have a private corporation act as its 
ugent in distributing the power and the 
third calls for the city to distribute the 
power direct. 
a. 


Tenney Organization Acquires 
Large Plant Site at Salem 


A power plant site on the harbor 
front at Salem, Mass., has been pur- 
chased by Charles H. Tenney & Com- 
pany of Boston. Sufficient space is 
available for the construction of a steam 
generating station of several hundred 
thousand kilowatts rating in case future 
load and interconnection requirements 
warrant its erection. 
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Brief News Notes 





New Nebraska Plant Making Rapid 
Progress.—Work on the Central Power 
Company’s new power plant on the 
banks of the Platte 6 miles east of 
Grand Island, Neb., is progressing 
rapidly. This six-hundred-thousand 
dollar oil-burning investment will give 
to Central Nebraska a plant which 
will rank among the most efficient in 
the state. It will generate 3,750 kw. 
This plant will eventually be connected 
with the Boelus and Kearney units of 
the company’s system. 


Radio to Prevent Forest Fires.— 
Radio talks on the prevention of forest 
fires are being broadcast every two 
weeks from the Portland, Ore., office of 
the Forest Service, United States De- 
partment of Agriculture, through an 
arrangement. with the Portland Ore- 
gonian. Definite dates have been fixed 
for these talks, which, accogding to 
estimates, reach from 10000 to 15,000 
people. A radio release on some phase 
of the work of the Forest Service is also 
broadcast once a month from Wash- 
ington. 

Hydro Plant Proposed for Colima.— 
A proposal to erect a large hydro- 
electric plant in the mountains near 
Colima, Mexico, has been announced by 
Lawrence C. Morley and associates. 
Mr. Morley has applied to the Mexican 
government for a concession to con- 
struct the proposed plant. It is stated 
that the group of men intend to develop 
about 100,000 hp. and that they plan 
to erect transmission lines leading to 
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Colima, Manzanillo and other towns 
and mining districts. 


Muscatine May Purchase Lighting 
Company’s Plant.—Abandonment of the 
municipal electric plant now under con- 
struction and the purchase by the city 
of Muscatine, Iowa, of the plant of the 
Muscatine Lighting Company has been 
proposed by the company just named 
as a settlement of legal controversies 
extending over five years. It is sug- 
gested that the purchase value of the 
company’s property be determined by 
a disinterested board of supervisors, 
one to be appointed by the city, one 
by the company and the third by those 
two. 


Pennsylvania Power and Light Now 
Controls Schuylkill Electric Company.— 
The Pennsylvania Power & Light Com- 
pany of Sunbury, with headquarters 
at Allentown, has taken over the 
control of the Schuylkill Electric Com- 
pany, the last of the independent power 
companies in that section of the 
anthracite regions. The Schuylkill 
company has been supplying power and 
light to Ashland, Girardville and all 
other small towns and villages within 
a radius of 50 miles. The management 
of the company was under the control 
of J. H. B. Yeaton, which position he 
has held for the last thirteen years. 


Extending Rural Service in Michigan. 
—The Lake Superior District Power 
Company, which has been steadily elec- 
trifying the iron mines of the Gogebic 
district, is now turning its attention to 
furnishing electricity to the agricultural 
districts surrounding Ironwood, Mich., 
and is negotiating with representatives 
of the farmers to that end. The com- 
pany proposes to supply the farmers 
with electricity at the same rate 
charged townspeople provided it can get 
a guarantee of $6,150 from forty-one 
farmers to help defray the expense of 
installing the lines. This means an 
assessment of $150 on each farmer, 
after which his service will cost him 
9 cents per kilowatt-hour. 


More Waterpower for Oregon.—A 
permit has been issued by the State 
Engineer of Oregon to A. D. Gardner to 
appropriate 1,000 sec.-ft. of water for 
power development from the North 
Santiam River. Mr. Gardner, according 
to present plans, will develop a total of 
13,636 hp. at four points between 
Mehama ang the present development 
at Stayton, at an estimated cost of 
$250,000. It is proposed to use the 
power for general commercial purposes 
and to supply additional power to the 
industries of Stayton, which are now 
using 1,500 hp. Any surplus power 
that may be developed will be sold at 
wholesale. The accessibility to Salem, 
Jefferson, Albany and other towns in 
the central Williamette Valley make this 
new development of the utmost im- 
portance. 

Reading-Easton Transmission Line 
Completed.—The steel-tower high-ten- 
sion transmission line connecting the 
system of the Metropolitan Edison 
Company of Reading, Pa.. with that of 
the Pennsylvania Edison Company of 
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Easton has been completed. The in- 
terconnected system which has been 
thus formed has four main generating 
stations, and two base-load stations are 
now under construction at Middletown, 
on the Susquehanna River, and at Hol- 
land, on the Delaware. The initial 
capacity of these two stations will be 
30,000 kw., which, as previously told 
in these columns, will be increased as 
the demands for electrical energy in- 
crease until a maximum capacity of 
approximately 200,000 kw. is reached. 
At the present time this system is fur- 
nishing light and power in the territory 
extending from York to York Haven, 
north to Harrisburg, across Pennsy]- 
vania by way of Lebanon, Reading 
and Easton to Dover, N. J., then be- 
yond this place to within 30 miles of 
New York City. 


More Work in Indiana Extensions.— 
New extensions and improvements cost- 
ing in excess of $1,000,000 are to be 
made at the Marion, Ind., plant of the 
Indiana General Service Company. 
Work on the extensions has already 
started. The improvements include a 
10,000-kw. turbiae, a new substation in 
West Marion for the benefit of the fac- 
tories in that district, a high-tension 
line to Converse connecting with the 
light and power plant at Kokomo, three 
new transformers at the outdoor switch- 
board and new pipes for the hot-water 
heating system. The substation is to 
be in Henderson Avenue and poles are 
being placed which will carry high-ten- 
sion wires to Converse. This will givea 
connection with Converse in the event 
of local trouble. The Indiana General 
Service Company will be able to get 
power from Kokomo in addition to 
Muncie and Eiwood, these connections 
providing 1,000 additional kilowatt 
capacity. 

Southern Italy’s Big Water-Power 
Project. — The financing of the im- 
portant hydro-electric project in the 
Sila Mountains of Cambria, southern 
Italy, has been recently arranged 
through the help of the government, 
the Bank of Naples, the Bank of Sicily 
and other institutions, according to a 
report to the Department of Commerce 
from Commercial Attaché H. C. McLean 
at Rome. The total cost is estimated 
at 400,000,000 lire, and the government 
will pay a subsidy of approximately 
100,000,000 lire. One of the problems 
to be faced will be finding a market for 
the large amount of power that will be 
made available, since the surrounding 
districts are little developed. It is 
probable that a part of the power may 
be carried across the Straits of Messina 
into Sicily and northward into Cam- 
pania. 

Moffat Tunnel Planned for Aug. 1. 
Start.—The Moffat Tunnel Commission 
is endeavoring to start work on the 
driving of the Moffat tunnel, which 
will connect the two halves of the state 
of Colorado, by Aug. 1. It is the inten- 
tion of the commission to have some 
sort of dedication ceremonies on that 
day as it is known as Colorado Day. 
As yet no chief engineer has been 
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selected for the work and the commis- 
sion is not willing to let any contracts 
until this position has been filled. 
Denver reports indicate that as soon 
as contracts for work are let transmis- 
sion lines will be built from the Boulder 
Canyon plant of the Northern Colorado 
Power Company to the eastern portal 
of the tunnel and then over the moun- 
tains to the western portal. Members 
of the tunnel improvement district 
voted on July 10 for the members of 
the tunnel commission. The wording 
of the bonds has been approved by the 
commission and as soon as accepted by 
the purchasers of the issue printing 
will be started. 


New Tie Line Started in Oregon.— 
Survey work on the transmission line 
of the California Oregon Power Com- 
pany between Roseburg, Ore., and 
Dixonville has been started. As soon 
as the route is mapped out rights of 
way will be secured and actual con- 
struction will be started as soon as 
possible. The line will connect with 
the 66,000-volt transmission line be- 
tween Prospect and Eugene. It is 
probable that a substation will be 
erected at Dixonville and another at 
Roseburg. It is expected that con- 
struction on the line will be complete 
by Sept. 1. Six miles of line will be 
necessary to tie in the system of the 
Douglas County Light & Water Com- 
pany with the California Oregon Power 
Company system. The former company 
was recently purchased by the large 
concern and the new line is being built 
to connect the two parts of the power 
company’s system. When this line is 
completed the utility will be prepared 
to supply Roseburg and the Umpquah 
Valley with all of the power that is 
needed. 


Associations and 


Societies 


American Electrochemical Society.— 
The next meeting of this society will 
be held in Dayton, Ohio, on Sept. 27-29. 
The plans include a symposium on elec- 
trochemistry of gaseous conduction, in 
charge of Dr. Duncan MacRae, West- 
inghouse Lamp Company; a symposium 
on recent progress in electrolytic re- 
fining, gnd round-table discussions on 
electric furnace brass-foundry practice, 
organic electrochemistry, chlorine and 
electroplating. 


Iron and Steel Technical Sessions.— 
Preliminary announcement of the tech- 
nical program to be given by the Asso- 
ciation of Iron and Steel Electrical 
Engineers in connection with its annual 
exposition, to be held at Buffalo on 
Sept. 24-28, includes a paper on blast- 
furnace skip hoists by A. C. Cummins, 
one on slip regulators by D. W. Petty, 
one on combustion by E. C. Seibert, 
one on motor-driven centrifugal pumps 
by B. A. Cornwell and one on electric 
furnaces by E. T. Moore. A specifica- 
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tion covering the construction and oper- 
ation of automatic engine stops wil] 
be presented for the recommendation 
of the association by Walter Greenwood, 
chairman of the safety committee. 


Detroit Engineering Society to Have 
New Home.—The Detroit Engineering 
Society has purchased property at 478 
Alexandrine Avenue, West, for conver- 
sion into a clubhouse and is financing 
the purchase by the sale of second 
mortgage bonds to its members, who 
are increasing in number. Member so- 
cieties of the Associated Technical 
Societies of Detroit can obtain space in 
the new home. The alterations will be 
completed in time for occupancy this 
fall. 


I. E. S. Prepares List of Topics for 
Coming Season.—At a recent meeting 
of the New York Section of the Illumi- 
nating Engineering Society Prof. S. K. 
Barrett submitted a list of eight topics 
as suggestions for the meetings of the 
section for the coming season. This 
list was discussed by the members of 
the board and extended eight additional 
subjects, the entire list including: ‘‘The 
Lighting of the Leviathan,” “Lighting 
Effects as Viewed from an Aéroplene,” 
“Lighting Progress as Exemplified in 
Recent Large Office Buildings,” “Color 
Pictures and Color Motion Pictures,” 
“Latest Tendencies in School Lighting,” 
“Lighting in the Dental, Surgical and 
Ophthalmological Professions,” “Effects 
of Better Lighting upon Office Work 
and School Work and Upon Manv- 
facturing and Selling,” “Recent Prog- 
ress in Street Lighting,” “Bus Light- 
ing,” “Hospital Lighting,” “Modern Gas 
Lighting in the Home,” “Effect of 
Artificial Lighting on Plant Growth,” 
“Industrial Lighting,” “How to Plan 
the Lighting System,” “Daylight Illumi- 
nation” and “Store and Window Display 
Illumination.” 





Coming Meetings of Electrical and 
Other Technical Societies 


[A complete directory of electrical asso- 
ciations is published in the first issue of 
each volume. See July 7 issue, page 56, 
for latest list.] 

National Electrical Credit Association—Bos- 


ton, Aug. 9-10. F. P. Vose, 1347 Mar- 
quette Bldg., Chicago. 
New England Division, N L. A-— 


as ' 
Swampscott, Mass., Sept. 6-8. Miss O. A 
Bursiel, 149 Tremont St., Boston. 

Rocky Mountain Division, N. E. L. A— 
Glenwood Springs, Col., Sept. 17-19. O. A. 
Weller, 900 15th St., Denver. 

Association of Edison Illuminating Com- 
panies—Dixville Notch, N. H., Sept. 1/- 
21. P. S. Millar, 84th St. and East End 
Ave., New York. 

Michigan Electric Light Association—Grand 
Rapids, Sept. 18-20. Herbert Silvester. 
Detroit Edison Co., Ann Arbor. 

Illuminating Engineering Society—Lake 


George, N. Y., Sept. 24-28. S. G. Hibben, 
29 West 39th St., New York. 
Association of Iron and Steel 


Electrical 

Engineers — Buffalo, Sept. 24-28. J. F. 
Kelly, 513 Empire Bldg., Pittsburgh. 

Indiana Electric Light Association—French 

ick Springs, Sept. 26-29. T. Donahue, 
Northern Indiana Gas & Electric CO. 
Lafayette, Ind. 

American Electrochemical Society—Dayton, 
Ohio, Sept. 27-29. Colin G. Fink, Colum- 
bia University, New York. , 

American Institute of Electrical Engineers 
—Pacific Coast_convention, Del Monte 
Cal., Oct. 2-5. F. L. Hutchinson, 33 West 
39th St., New York. 

Association of Electragists International— 
Washington, Oct. 8-13. Farquson John- 
son, 15 West 37th St., New York. 
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Commission 


Rulings 





Failure to File Surcharge Leads to 
Discrimination.—Finding that the fail- 
ure of the Elkhorn Light and Water 
Commission to file with the Wisconsin 
Railroad Commission an agreed-upon 
surcharge had led to the eventual re- 
fusal of a customer (the Wisconsin 
Butter & Cheese Company) longer to 
pay it, and that this company was 
therefore being illegally supplied at a 
rate less than the municipality had to 
pay for the energy purchased from the 
Wisconsin Gas & Electric Company for 
distribution, the Railroad Commission 
authorized the addition of a surcharge 
as an emergency rate to apply uni- 
formly to all the municipality’s cus- 
tomers on future bills, thus ending the 
discriminatory charges that had arisen 
because of the neglect to file rates. 


Burden of Cost of Change of Fre- 
quency.—The Illinois Commerce Com- 
mission in authorizing the Illinois Trac- 
tion System to make a change of 
frequency from 25 cycles to 60 cycles on 
a transmission line between Danville and 
Champaign said that, although the pro- 
posed change should improve the con- 
tinuity of service in the territory and 
eliminate the fluctuation in lighting 
noticeable in 25-cycle service, its object 
appeared primarily to be for the bene- 
fit of properties of the Illinois Traction 
System. This company was therefore 
required to bear the expense of making 
such changes in meters, fans and street- 
lighting equipment as might be neces- 
sary and to bear a portion of the ex- 
pense of echanging motors equivalent 
to the present value of all motors which 
would not properly operate on 60-cycle 
alternating-current service. 


Unprofitable Extensions of Service.— 
In refusing, on the petition of one 
Deeg, to require the Edison Electric 
Illuminating Company of Boston to 
make an unprofitable extension wholly 
at its own expense, the Massachusetts 
Department of Public Utilities said: 
“This is a case where the petitioners 
have asked the company to extend its 
lines some 1,500 ft. to supply them with 
electricity. There are six houses that 
would be supplied by this extension. 
Two of these are occupied throughout 
the year and the others for various 
periods of time. By the extension of 
another hundred feet another house 
would be served. The neighborhood is 
what might be termed an outlying 
section of the town. To supply the 
petitioners with electricity would re- 
quire an extension of over 2,250 ft. at 
an estimated cost of $2,200. The peti- 
tioners were unable to state approxi- 
mately what their electric bills would 
be for the year, but the company made 
an estimate, based on the number of 
lights that would be required, that it 
would amount to about $60 a year. 
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. « « Assuming that the bills for 
electricity would amount to $100 a year, 
then the gross income to the company 
would be less than 5 per cent on the 
investment, with no allowance for the 
cost of energy or the maintenance and 
depreciation of* the line. There, of 
course, must be a limit to which the 
company can afford to extend its lines 
into the country.” 


Equitable Division of Charges.—“The 
fixing of rates and the equitable divi- 
sion of charges on a system as exten- 
sive as that of applicant,” said the 
California Railroad Commission in fix- 
ing rates for the Pacific Gas & Electric 
Company, “is a problem in the solution 
of which no exact rule or formula can 
be used. The approximate cost of ren- 
dering the several classes of service, 
the economic value of the service to the 
individuals and groups of consumers, 
the rates heretofore in effect and their 
results upon the operations of the con- 
sumers, the elimination of discrimina- 
tory conditions among classes and dis- 
tricts and the general effect on future 
development of business of new rates 
must be considered in the division 
among the various classes and groups 
of consumers of the total revenue which 
the company is entitled to receive. 
Forms of rates must be relatively sim- 
ple, yet must meet the widely varying 
conditions of retail and wholesale serv- 
ice. It is impossible and uneconomical 
to attempt to fix rates such that each 
district or each class of consumer will 
return to the company an equal rate 
of compensation for the average pro- 
portion of the plant necessary for their 
service. The system is so extensive and 
receives power from so emany points 
that the service to the different classes 
of consumers is largely interdependent 
as to costs. It is the conclusion of 
practically all witnesses and of the 
various representatives before the com- 
mission that service to certain basic 
industries may reasonably be rendered 
at a less net profit on the average in- 
vestment than must be obtained from 
the average of all classes; also that 
within reasonable limits developing 
business and service in developing terri- 
tory should not be expected to return 
to the utility as great a net as business 
in the more congested districts. Evi- 
dence in this proceeding indicates, as 
has been many times stated, that the 
profit or return upon capital invested 
in the congested incorporated territories 
is greater than in the developing rural 
territories served. If this is not to be 
continued, the extension and develop- 
ment of the rural and unincorporated 
territory will be stifled and such policy 
must ultimately work to the detriment 
of the more congested districts. In the 
rates fixed herein consideration is given 
both to justification, on the one hand, 
for a lower lighting rate in the incor- 
porated territory than in the unincor- 
porated territory, and also to the justi- 
fication and fairness of fixing a reduced 
rate for power sold for redistribution 
in unincorporated territory still in the 
development stage.” 
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Recent Court 


Decisions 





Company Forbidden to Plead that 
Old QOontract Was Beyond Village’s 
Powers.—Asserting that the rates paid 
it by the village of Davenport under 
a twenty-five-year contract entered into 
in 1915 were no longer adequate, the 
Meyer Hydro-Electric Power Company 
sued the village, claiming that the con- 
tract at the time of its acceptance was 
beyond the village’s powers, though it 
would have been legal under a law of 
1919. The Supreme Court of Nebraska 
sustained the contract, holding that, 
since the parties to it had continued 
to operate under it subsequent to 1919 
and that to discontinue service would 
have worked an irreparable injury to 
the inhabitants of the village, the com- 
pany could not claim that the agree- 
ment was ultra vires. (193 N. W. 719.)* 


Allegation of Knowledge of Fallen 
Electric Wire Imputes Specific Act of 
Negligence. — In Edmanson vs. Wil- 
mington & Philadelphia Traction Com- 
pany the plaintiff was injured by elec- 
tricity alleged to have been conveyed 
along a wire fence with which a fallen 
transmission line of the defendant had 
come in contact. The Supreme Court 
of Delaware has overruled a demurrer 
filed by defendant on the ground that 
no specific act of negligence or of dere- 
liction of duty had been alleged. Ac- 
cording to the court, any allegation of 
knowledge of defendant of its broken 
or fallen wire and the failure to repair 
the defect after knowledge imputed a 
specific act of negligence to defendant, 
and a declaration reciting the alleged 
facts put forth imputed a duty from 
defendant to plaintiff without necessity 
specifically to allege such duty. (120 
At. 923.) 


Iowa Courts Have No Authority to 
Require Municipality to Pay Higher 
Rate than Required by Contract.—In 
Wapsie Power & Light Company vs. 
City of Tipton, the Supreme Court of 
Iowa, reversing the lower court, held 
that where a city exercised its right 
under a franchise ordinance to purchase 
a light and heating plant, the owners 
of which were procuring under a ten- 
year contract electrical energy from 
another company at a very low rate, 
the fact that the company furnishing 
such eleetrical energy was also supply- 
ing other municipalities which would 
have to make up the deficit if it was 
compelled to serve appellant at a loss 
was no reason for the court to require 
the city to pay a greater rate than that 
provided by the contract, there being 
no statutory provision for a public util- 
ity commission to regulate rates and 
the courts being without power to as- 
sume such function. (193 N. W. 643.) 

*The left-hand numbers refer to the volume 


and the right-hand numbers to the page of 
the National Reporter System. 








ELECTRICAL WORLD 


Changes in Personnel 
Accomplishments, Responsibilities, Honors, Appointments and Activities of Men 
Engaged in all Branches of the Electrical Industry 





Hutchings and Rutledge Among 
New Vice-Presidents of U. G. I. 


James T. Hutchings, general man- 
ager of the United Gas Improvement 
Company, Philadelphia, and F. J. 
Rutledge, manager of the new-business 
department, have been elected vice- 
presidents of the company by the board 
of directors, the former in charge of 
operation and of plants and the latter 
in charge of sales of gas, electricity 
and appliances for using same. The 
other two new vice-presidents are 
G. W. Curran, who retains the title of 
secretary, vice-president in charge of 
accounting, and J. A. Pearson, promoted 
from purchasing agent to be in charge 
of purchases. Randal Morgan, who 
has been associated with the company 
for forty years, retires as vice-presi- 
dent and becomes chairman of the 
executive and finance committee. Wal- 
ton Clark, who has served the company 
for thirty-five years, retires as vice- 
president and becomes’ consulting 
engineer. Lewis Lillie, vice-president, 
will in addition assume the duties of 
general manager. The other vice- 
presidents are Paul Thompson and 
Philip H. Gadsden. 

William W. Bodine becomes assistant 
secretary and assistant treasurer. In 
addition to his duties as assistant to 
Vice-President Lillie, Mr. Bodine was 
also appointed secretary of the 
executive and finance committee. The 
positions of general superintendent and 
assistant general superintendent were 
abolished. Rollin Norris was appointed 
gas engineer, Paul Spencer electrical 
engineer and John B. Klumpp inspect- 
ing and valuation engineer. 

seinen 


W. A. Carter of the research depart- 
ment of the Detroit Edison Company, 
who recently visited the East, spend- 
ing some time in New York and Ithaca, 
has returned to Detroit. 


Dr. L. H. Baekeland of Yonkers, 
N. Y., honorary professor of chemical 
engineering in Columbia University, 
has been made “Officier de la Legion 
d’Honneur” by the French Republic. 
Dr. Baekeland is president of the Bake- 
lite Corporation and of the General 
Bakelite Company and past-president of 
the American Institute of Chemical 


Engineers and of the American Electro-. 


chemical Society. 

J. P. Dick, purchasing agent for the 
Georgia Railway & Power Company, 
Atlanta, and H. L. Wills, operating 
engineer, have just been appointed 
assistants to W. H. Taylor, vice-presi- 
dent and general manager of the com- 
pany. Mr. Dick, who is a graduate of the 
University of Georgia, has been with 





the Georgia Railway & Power Company 
for the past three years. Mr. Wills, 
who will operate as a special engineer 
under Mr. Taylor, is nationally known 
as an electrical engineer. F. A. Jordan, 
who has been with the power company 
for the past eight years, has been ap- 
pointed purchasing agent to fill the 
position left vacant by Mr. Dick’s 
promotion. 


Frank A. Leach Made General 
Manager of P. G. & E. 


Frank A. Leach, Jr., formerly man- 
ager of the East Bay division of the 
Pacific Gas & Electric Company, and 
more recently vice-president in charge 
of public relations and service, has 





B, A. LEACH, Jr. 


been named vice-president and general 
manager of the company to fill the 
vacancy caused by the death of John 
A. Britton. The appointment was made 
at a meeting of the board of directors 
of the company held July 12. 

The new general manager is an 
Oakland man, having resided there since 
his early youth. He began his early 
business training on the Oakland 
Enquirer, a newspaper owned by his 
father, Frank A. Leach, Sr., formerly 
superintendent of the San Francisco 
Mint and later Director of the» Mint 
at Washington, D. C. He entered the 
public utility service twenty-five years 
ago in the employ of the Oakland Gas, 
Light & Heat Company, of which the 
late John A. Britton was president and 
manager. Upon Mr. Britton’s accept- 
ance of the presidency of the Cali- 
fornia Gas & Electric Corporation, of 
which the Oakland Gas, Light & Heat 
Company was a subsidiary, Mr. Leach 
was appointed to succeed him as man- 
ager of that utility and also of the 
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Berkeley Electric Lighting Company. 
Upon the organization of the Pacific 
Gas & Electric in 1905 Mr. Leach was 
made manager of the East Bay 
division. Three years ago he was 
called to the head office in San Fran 
cisco as vice-president in charge of 
public relations and service, the position 
he occupied until his present appoint- 
ment. Mr. Leach is a member of th: 
N. E. L. A., the I. E. S., the San Fran 
cisco Engineers’ Club and at the las: 
convention of the Pacific Coast Electri- 
cal Association he was elected second 
vice-president. 


Charles W. McKay Directs 
Valuation Work 


Charles W. McKay, well known ap- 
praisal and valuation engineer, has been 
appointed manager of the division of 
valuation and appraisement of the 
Roberts - Pettijohn - Wood Corporation, 
consulting engineers, Chicago, to whom 
he has been consultant for some time 
past. Mr. McKay was formerly presi- 
dent and general manager of McKay 
& Sherman, valuation engineers, and 
when Mr. Sherman retired from the 
firm, the name was changed to Charles 
W. McKay & Associates. Recently the 
interests of the latter have been merged 
with those of the Roberts-Pettijohn- 
Wood Corporation and Mr. McKay re- 
ceived his present appointment. Since 
his graduation from Sibley College of 
Mechanical Engineering, Cornell Uni- 
versity, in 1906 he has been engaged in 
engineering and appraisal work. 

—@¢——— 


H. H. Henley has been elected presi- 
dent of the Tri-State Utilities Company, 
Eldora, Iowa, and of the Iowa River 
Light & Power Company of the same 
city, to succeed F. J. Cross, who 
recently resigned. 

G. J. Newton, formerly associated 
with the George Construction Company, 
Philadelphia, has resigned and will de- 
vote his time to the design of under- 
ground distribution systems with offices 
in Philadelphia. 

A. J. Wiley, hydraulic engineer of 
Boise, Idaho, has been retained in a 
consulting capacity by the city of 
Logan, Utah, in connection with its 
new hydro-electric plant. 

George D. Martin was elected secre- 
tary and treasurer of the William 
Cramp & Sons Ship & Engine Build- 
ing Company, Philadelphia, to succeed 
the late Charles T. Taylor. 

F. H. Rood has rejoined the Pitts- 
burgh Testing Laboratory as engineer 
of tests with headquarters at Pitts- 
burgh, Pa. Mr. Rood, who is a 
graduate of Syracuse University, was 
a member of the organization once be- 
fore when he served as_ assistant 
engineer of tests for a period of three 
years. 

G. R. Fulton, assistant engineer at 
the power station of the Baton Rouge 
(La.) Electric Company, a Stone & 
Webster property, has been transferre’ 
to the Webster station of the Galveston- 
Houston Electric Railway. Mr. Fulton 
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has been associated with the Baton 
Rouge company for the past three 
years. 

Joseph J. Thomason is engaged as 
chief engineer of the city of Corinth, 
Miss., in the construction and operation 
of a new municipal light and water 
plant. Mr. Thomason was previously 
connected with the W. A. Fuller Com- 
pany of St. Louis. 


H. M. Van Gelder has been made a 
partner of Stovel & Brinkerhoff, engi- 
neers and constructors of New York. 
Mr. Van Gelder was formerly electrical 
engineer and managing engineer of 
Westinghouse, Church & Kerr and re- 
cently project engineer on railroad elec- 
trification work with Gibbs & Hill, con- 
sulting engineers, New York. 


J. E. Goodwin of Beloit, Wis., has 
been named head of the investment 
department of the Janesville Electric 
Company, succeeding Victor Rauer, who 
has been assigned to the operating de- 
partment. Mr. Goodwin will have com- 
plete charge of the sale of stock and 
bond securities in the Janesville 
Electric Company, Wisconsin Power, 
Light & Heat Company, and kindred 
plants in the Janesville area. 


W. A. Thompson, formerly controller 
of Allis-Chalmers Manufacturing Com- 
pany, has been elected secretary and 
controller of the company. Other 
changes in the official staff on account 
of the death of Henry Woodland, who 
was secretary and treasurer, include the 
election of R. Dill, formerly assistant 
secretary and assistant treasurer, to the 
office of treasurer and the appointment 
of D. A. Stewart as assistant ‘treasurer 
and of J. A. Keogh as assistant sec- 
retary. 

A. 8S. Moody, until recently assistant 
Northwest manager of the General 
Electric Company at Portland, has been 
appointed manager of the Los Angeles 
office of the company. He assumed his 
new duties about June 15. After 
spending two years as salesman in the 
Seattle office of the company Mr. 
Moody was transferred to the Portland 
office and soon afterward received the 
appointment of supply manager. After 
1911 a larger portion of his time was 
given to the directing of others until he 
assumed the office of assistant North- 
west manager. 


C. A. Garrett of Indianapolis recently 
joined the commercial department of the 
Oklahoma Gas & Electric Company in 
Oklahoma City. Mr. Garrett was 
graduated from the electrical engineer- 
ing school of Purdue University in 1906 
and then joined the engineering works 
of the International Harvester Com- 
pany at Plano, Ill. Subsequently he 
allied himself with the Merchants’ Light 
& Heat Company of Indianapolis in the 
commercial and engineering depart- 
ments and was promoted to the posi- 
tion of company engineer. In 1913 
he was placed in charge of the light 
and power department of the Union 
Traction Company at Anderson, Ind., 
leaving this position to become in- 
Structor in the mechanical shops of 
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Purdue University. Mr. Garrett later 
taught sales classes and trained appli- 
ance salesmen for the Commonwealth 
Edison Company at Chicago. 





G. L. Myers Heads Northwest 
E. L. and P. Association 


George L. Myers, assistant to the 
president of the Pacific Power & Light 
Company of Portland, Ore., was elected 
president of the Northwest Electric 
Light & Power Association (geographic 
division N. E. L. A.) at the recent con- 
vention of that organization in Seattle. 
Mr. Myers has been active in the work 
of the association for the past six 
years, having served as_ secretary- 
treasurer in 1917 and as vice-president 
for Oregon and a member of the 
executive committee since 1919. He 
entered the electric utility field in 1910, 
when he became associated with the 
Pacific Power & Light Company in the 
office of the president. Two years later 
he was made assistant to the presi- 
dent, which position he still occupies. 


©Aune Studio 
G, L. MYeErs 








He spent several years in journalistic 
work before becoming identified with 
the public utility field, and at the 
present time, in addition to his other 
duties, he finds time to edit the house 
organs of the Pacific Power & Light 
Company and the Portland Gas & Coke 
Company. 
—_—__—. 

John W. Reed, formerly connected 
with the Holtzer-Cabot Electric Com- 
pany, is now associated with the Peer- 
less Electric Company of Warren, Ohio, 
as district manager. 


Frank B. Carpenter, formerly elec- 
trical engineer in the design and con- 
struction department of the West 
Virginia Engineering Company, has 
resigned to ally himself with the J. C. 
Sullivan mining interests of West 
Virginia. 

George H. Weatherbee, sales manager 
of the Middletown division of the Con- 
necticut Power Company, has resigned 
and allied himself with the United 
Light & Power Company of New Haven. 
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Obituary 


Frank L. Henry, formerly electrical 
engineer of the St. Joseph (Mo.) Rail- 
way, Light, Heat and Power Company, 
was killed recently in a coal mine 
accident in New Mexico. Mr. Henry 
left St. Joseph about a year ago to 
engage in electrical engineering work 
in New Mexico. 


Frank E. Chase, for the past eighteen 
months manager of the electrical de- 
partment of the Lynn (Mass.) Gas & 
Electric Company, died on July 2 after 
a protracted illness. Mr. Chase was 
born in 1862 at Medford, Mass., and 
became associated with the Thomson- 
Houston Electric Company in 1890. 
Subsequently he spent a short time in 
the service of the Malden (Mass.) 
Electric Company, and in 1892 joined 
the Lynn company as stockkeeper, ris- 
ing from post to post until 1908, when 
he became electrical superintendent. 


Francis W. Little, for many years 
identified with public utility interests in 
Springfield, Mo., died recently at his 
home in Minneapolis. He was the first 
man to bring the matter of water-power 
development to a definite head in the 
Springfield region by having a survey 
made of the entire region and exhaus- 
tive investigation conducted on every 
source of supply. Mr. Little headed the 
company that bought the local lighting 
plant at Springfield from E. Henning 
in 1903. Many improvements were 
made, and in 1906 the street railway 
system was combined with the Ji¢hting 
plant. Mr. Little sold out his interests 
in Springfield in 1911 to the Federal 
Light & Traction Company. 


Chester Hicks Pennoyer, Pacific Coast 
representative for the National Conduit 
& Cable Company for the past seven- 
teen years and one of the pioneers in 
the electrical industry in California, 
died during the recent Pacific Coast 
Electrical Association convention in 
San Francisco. From 1892, when he 
entered the employ of the California 
Electric Light Company in San 
Francisco, until 1906 Mr. Pennoyer was 
association with the central-station 
field. When the California Electric 
Light Company became the Edison 
Light & Power Company in 1894 
Mr. Pennoyer was made purchasing 
agent, which position he held until 
1898, when the utility was consolidated 
with the San Francisco Gas Light 
Company, forming te San Francisco 
Gas & Electric Light Company. In 
1902 with several others he took over 
the Electric Improvement Company and 
the San José Light & Power Company, 
forming the United Gas & Electric 
Company. Mr. Pennoyer was vice-presi- 
dent and general manager. The com- 
pany also operated the Standard Elec- 
tric Company of San Francisco. With 
the formation of the California Gas & 
Electric Corporation in 1906 Mr. Pen- 
noyer left the central station field and 
became Pacific Coast representative for 
National Conduit & Cable Company. 
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Electrical Conditions in Germany 


Work in Progress at Germany’s Great Electrical Plant—Steel-Mill 
and Railroad Electrification—Changes Caused by 
the War—Future Outlook 


By CAPT. GODFREY L. CARDEN 


HE German electrical works of 

Siemens and Halske - Siemens - 
Schuckertwerke are employing to- 
day approximately one hundred thou- 
sand people. This includes all plants 
in and out of Germany. The head- 
quarters are at Siemensstadt, near 
Berlin. In this locality are the 
Wernerwerk. 

In 1908 I visited the Nonnendamm 
shops of the firm and made a report 
in my capacity as a special agent of 
the Department of Commerce at 
Washington. At that time the 
Siemens and Halske-Siemens-Schuck- 
ertwerke were employing approxi- 
mately forty-two thousand people, 
and of this number five thousand 
were carried on the rolls of the 
Wernerwerk. The total number of 
employees in the Nonnendamm 
shops, inclusive of the Wernerwerk, 
was approximately ten thousand. 

I revisited the Wernerwerk and 
the Nonnendamm shops late in Feb- 
ruary this year. I wanted to see 
what changes had occurred since my 
last visit and what developments, if 
any, had taken place since the war. 
Every facility was accorded me by 
Director Maleyka and his associates. 
The tremendous expansion of the 
works was at once apparent. All 
shops were busily engaged. A 
forty-eight-hour week was in effect, 
but this did not prevent the utiliza- 
tion of additional shifts of work- 
men. Enough work was in sight to 
keep the Werntrwerk busy for six 
months, and in the other branches 
there was work in hand sufficient to 
keep going for periods varying from 
three to five months. 


POLITICAL HANDICAPS 


The entire electrical situation for 
these and other German shops has 
been very much complicated by re- 
cent political events. The direc- 
torate of the Siemens and Halske- 


Siemens-Schuckertwerke view the 
outlook with no little pessimism. In 
a written statement handed me the 
directorate says: 

“We are unable to say anything 
about the immediate future outlook 
for German electrical business on 
the Continent and beyond Europe as 
the present political situation has 
brought economic life, not only in 
Germany but in all Europe, to a state 
of complete incertitude. The un- 
just settlement of the peace treaty 
and the new violation of this treaty 
by the French are oppressing the 
market for electrical products more 
and more, not only in Germany but 
also abroad. German buyers are be- 
coming more rare and other coun- 
tries are fencing themselves behind 
a high tariff wall. The result seems 
to be inevitable. 

“We have no future to face. The 
political crisis has upset all our 
plans, and the only possible issue 
would be for the Allied Powers, and 
especially the United States of 
America, in their own interests, to 
bring about a right consideration of 
present-day German economic life 
and a real peace.” 

Leaving political questions out of 
consideration, I took up with the 
various directors those matters 
which related more particularly to 
work in hand. Director Maleyka is 
in charge of the industrial power de- 
partment, which is primarily devoted 
to the installation of electrical 
equipment in iron and steel mills. I 
had just come from the Witkowitz 
Works in Czechoslovakia, where 
there were approximately two thou- 
sand electric motors of the Siemens- 
Schuckertwerke in use. 

To-day in Germany practically all 
rolling mills and iron and steel plants 
are electrically driven. This is due 
to the ease of application and also 


to the use of blast-furnace gas en- 
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gines as prime movers. For iron 
and steel works requiring only a 
small amount of power the Siemens- 
Schuckertwerke practice is to instal] 
500-volt direct current. Three- 
phase, 50-cycle alternating current 
is normally employed in large instal- 
lations, the generators being wound 
for 2,000, 3,000 and 6,000 volts. 


TENSION OF 10,000 VOLTs 


The highest tension now in use in 
iron and steel plants is declared to 
be 10,000 volts, motors for this ten- 
sion being quite common in rolling 
mills. The output of energy from 
blast-furnace gas plants is limited by 
the capacity of the engines, the 
maxmium size of which is 3,000 hp. 
per cylinder. In twin-tandem instal- 
lation, therefore, 12,000 hp. can be 
obtained from one engine set. 

Direct current is supplied from 
three-phase power stations through 
converter _ sets. These comprise 
single-armature rotary converters in 
sizes up to 3,000 kw., cascade con- 
verters rated at about 2,000 kw., 
motor-generators and mercury recti- 
fiers.. The latter can be had in sizes 
up to 1,000 amp. at a tension of 1,200 
volts. Apparatus for improving 
power factor, such as compensators 
or over-excited synchronous motors, 
are to be seen in many mills. 

Rolling-mill motors with a single 
armature are now furnished by the 
Siemens-Schuckertwerke, and _ for 
still larger outputs motors are sup- 
plied of the double armature ma- 
chine type. The latter are equipped 
for Ilgner-Leonard control. 


UNDERGROUND CABLES AND OVER- 
HEAD TRANSMISSION 


The Siemens-Schuckertwerke are 
now manufacturing and have already 
delivered a number of 35,000-volt 
three-phase cables. These works 
say that the results have proved sat- 
isfactory and that the cables are 
working well. For  high-tension 
work non-armored, lead - covered 
single-phase cables are provided. 
Many cables of this kind were de- 
livered for tensions of 60,000 volts 
prior to 1915. 
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The Siemens-Schuckertwerke have 
installed a number of overhead 
transmission systems for 110,000 
volts and report that they are quite 
satisfied with the results. 


RAILROAD ELECTRIFICATION 


While the three-phase system is 
still used on railways of early con- 
struction as, for instance, in north- 
ern Italy and in the Simplon Tun- 
nel, the Siemens and Halske-Siemens- 
Schuckertwerke report that today 
electric railways in Switzerland, 
Austria, Sweden and Norway have, 
like Germany, adopted the single- 
phase system. In this connection it 
is interesting to note that the heavy 
ore trains running into Norvick, in 
upper Norway, are pulled by electric 
locomotives from the Siemens and 
Halske-Siemens-Schuckertwerke. 

The blockade of Germany had a 
direct bearing on electrical con- 
struction work and affected seriously 
the receipt of essential materials en- 
tering into the manufacture of elec- 
trical equipment. Copper, rubber 
and other essentials were taken by 
the government for military uses. 
As a consequence substitutes had to 
be found, but after the war many of 
these substitutes had to be aban- 
doned. For overseas business the 
firm reports that none of these war 
substitutes could be used, importers 
insisting on peace-time standards. 


PERSONNEL AND PRODUCTIVITY 


The personnel at the Siemens and 
Halske-Siemens-Schuckertwerke, in 
common with that at many another 
industrial plant, has undergone a 
change. War did not make such 
heavy inroads into the ranks of elec- 
trical workers as in the case of 
machine-tool men, but nevertheless 
Germany lost many of her skilled 
electric workmen. At the present 
time all revolutionary ideas have ap- 
parently vanished, and there is rea- 
son to believe that the French ad- 
vance into the Ruhr has had the ef- 
fect of wiping out the last vestige 
of local opposition to the German 
government. 

Just now it is difficult to fix any 
average rate of wage for electric 
workers because of the changing 
value of the mark. Not only are con- 
ditions changing, but all prices are 
rising, so that no average payment 
per hour can be given. 

In answer to a question concern- 
ing the post-war productivity of the 
workmen, the Siemens and Halske- 
Siemens-Schuckertwerke state that it 
is difficult under present conditions 
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to arrive at an accurate proportion 
as between real production and pro- 
ductive capacity. The productivity 
of individual workmen, they say, has 
suffered a great deal in consequence 
of the many years of war. The war, 
as they characterize it, has con- 
tinued subsequent to the armistice. 
To this they add as disturbing 
causes the blockade, the reparation 
burden and the continued economic 
pressure. While emphasis was laid 
on the fact that the German people 
are working hard and _ straining 
every effort, the present output in 
comparison with pre-war days is es- 
timated by the Siemens and Halske- 
Siemens-Schuckertwerke to be from 
60 to 70 per cent normal. 


MACHINE TOOLS 


There have been practically no 
machine tools of American make 
purchased since the war. Through- 
out Germany I have repeatedly heard 
it said that the German market was 
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a thing of the past for American 
machines. The installation of ma- 
chine tools in the Wernerwerk is 
large. There are many American 
automatic machines in-service there, 
and those in evidence are representa- 
tive of the best American makes. 
But the present price of American 
machines, it was pointed out to me, 
makes prohibitive any purchases by 
the Siemens firms, and in conse- 
quence recourse is had to the 
cheaper German machines. When 
one considers that the Krupp works, 
employing 100,000 people approxi- 
mately, last year worked for a re- 
ported net profit of $20,000, some 
idea can be gained of how close the 
Germans are figuring and to what 
extent they are straining efforts to 
maintain shops in operation. There 
have been a few American machines 
imported into Germany during the 
past year, but in every case, so far 
as I can learn, these machines were 
of a highly specialized type. 
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Business Conditions 


A Survey of Important Developments in the Electrical Market Including Data on 
Production, the Sales Outlook, Credits, Exports, the Metals and Other 
Conditions Affecting Cost, Supply and Demand 





Pwawd aspects of the market situa- 
tion seem to stand out as of par- 
ticular interest to electrical men 

this week—one the influence of building 
conditions upon the market for wiring 
materials, the other the record sales in 
appliances which are being reported in 
all quarters. 

Construction of residences and com- 
mercial buildings is proceeding, but 
labor conditions in the steel and build- 
ing trades are causing much anxiety 
and hold back much work. August and 
September are expected to bring a 
great many buildings to a state of 
completion that will require a large 
volume of electrical equipment. Large 
contractors in New York City report 
ample labor but a distinct setback in 
business owing to the stoppage of large 
building operations on account of high 
costs. 

There is an outlook for a large vol- 
ume of retail trade in household appli- 
ances for the fall. Electric range sales 
during April and May, it is estimated, 
show about 70 per cent increase over 
those of the corresponding months of 
1922, when the range market was just 
recovering. It is believed that August, 
September and October sales will ex- 
ceed those of the spring months. The 
general market for appliances is en- 
joying the largest year in its history. 
Very large sales of flatirons and 
heaters of the reflector type are re- 
ported as the result of special cam- 
paign promotion. 


Central-station construction con- 
tinues strong and the pole and cross- 
arm people in both Chicago and New 
York report increasing business, less 
impeded by delivery troubles. 

Price reductions have been announced 
in wire and flexible armored conductor 
throughout the Eastern and Middle 
Western districts. Stocks of conduit 
are reported abundant with expected 
price increases within a month. Porce- 
lain is selling best in the South and 
Southwest, where it is said to be enter- 
ing principally into the finished house- 
wiring field, little of the volume being 
used for telephone construction. 

Radio sales to jobbers during the 
week are reported larger, one manu- 
facturer stating that retailers have 
started inquiries for fall stocks. Stocks 
on the shelves during the summer have 
been very low, it is to be remembered, 
and any activity on the part of the 
dealers is now regarded with keen in- 
terest by both manufacturers and job- 
bers. 


Long Deliveries Persist 
for Turbo-Generators 


O SIGNS of decreasing demand for 
turbo-generator sets for central- 
station service appear on the horizon of 
leading manufacturers. On both large 
and smaller units the 1923 output is 
fully sold, and quotations on new ma-. 
chines are for 1924 deliveries. 
Demand for prime movers of this 
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type parallels the expansion of the cen- 
tral station and is influenced by load- 
building campaigns throughout the 
country, embracing every phase of in- 
dustrial power service, advances in 
electric heating, the electrification of 
mercantile establishments and_ the 
growing purchase of energy by traction 
companies, to say nothing of the prog- 
ress of illumination. Turbine makers 
are keeping the supply of raw material 
well in hand, prices are firm and labor 
none too plentiful. 


Orders by Two Companies Show 
Business Trend of 1923 


N INDEX to the business of the 
entire electrical industry in Amer- 
ica is afforded by studying the reports 
of the leading companies. Orders by 
the two largest companies show gains 
ranging from 25 to 44 per cent over 
the corresponding period of 1922. Re- 
ports from the General Electric and 
Westinghouse companies are as follows: 
General Electric Company in the six 
months ended June 30 booked orders 
totaling $164,263,755, against $114,219,- 
248 for the corresponding period of 
1922. This is an increase of 44 per 
cent. In the three months ending June 
30 bookings totaled $84,249,719, as com- 
pared with $62,883,948 in the second 
quarter of 1922, increase of 34 per cent. 
The accompanying tabulation com- 
pares General Electric’s new orders for 
the past three quarters and year 1922 
with previous corresponding periods. 


Six: months ended June 80... 6.65 bees eves 
Three months ended June 30............. 
Three months ended March 31........ ... 








In the six months of the current year 
General Electric took on new business 
at the monthly rate of $27,377,000, or 
about $6,317,000 a week. The monthly 
average for the quarter ended June 30 
was somewhat above that for the six 
months, or about $28,083,000 a month. 
While the half year indicates annual 
bookings of approximately $328,000,000, 
officials would consider the year satis- 
factory if the year’s total should range 
between $300,000,000 and $320,000,000. 
Billings for the year, allowing for 
gradual increase in shipments booked 
over a year ago, will likely exceed 
$270,000,000. It should not be over- 
looked that General Electric entered 
the year 1923 with approximately 
$76,000,000 unfilled orders, 

Incoming orders of the Westinghouse 
Electric & Manufacturing Company 
for the first quarter of the fiscal year 
beginning April 1 totaled over $47,500,- 
000, compared with $32,119,000 in the 
corresponding period of last year. 
There was a decrease in June com- 
pared with the two preceding months, 
but that it was seasonal is indicated by 
the fact that bookings so far in July 
are ahead of the same period in June. 
Officials of the company expect July 
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business will be better than June, the 
company having booked up to July 9 
$8,000,000, compared with $3,000,000 
for the corresponding period of June. 
Included in the July figures are several 
large turbine contracts, but the general 
run of business has also improved sub- 
stantially over last month. Sales billed 
for the first quarter amounted to $36,- 
564,000, compared with $26,713,000 in 
the first quarter last year. Billings 
are also expected to improve in the 
second quarter since output is being 
constantly increased. Unfilled orders 
have increased approximately $11,000,- 
000 since the first of the year, when 
they amounted to $61,914,237. 


Makers of Fine Fixtures 
Striving to Offset Rising Costs 


ITH the values of both raw mate- 

rials and labor rising much effort 
is being made in the present residential 
and commercial fixture manufacturing 
field to reduce other production expenses 
in an effort to keep prices at the normal 
level of last year. It is to be remem- 
bered that this market is on a highly 
competitive basis, and that the only 
method by which its manufacturers are 
allowed to keep within prices agreeable 
to the consumer is by simplified factory 
methods which allow no waste in mate- 
rials by unskilled craftsmen. 

Increased costs during the past three 
months include most every material 
entering into a fixture. Best silk has 
advanced approximately 75 cents a yard 





Percentage 


1923 1922 Increase 
$164,263,755 $114,219,248 44 
84,249,710 62,883,948 34 
80,014,045 51,335,300 56 
Percentage 
1922 1921 Increase 
$242,739,527 $179,721,680 35 


66,568,333 


44,465,218 50 


over the corresponding period of a year 
ago, copper,. brass and bronze castings 
have increased approximately 10 per 
cent during the last four months, vellum 
and parchment values have gained 
slightly, the increased use of decorative 
glass has brought higher prices, steel 
wire is harder to obtain and skilled 
labor is now at $10, having advanced $1 
a day a few weeks ago. 

Although there has been a distinct 
trend to standardize on design in com- 
mercial fixtures and in some styles of 
the residential type, to develop large 
volume sales, several conservative 
manufacturers of the more expensive, 
artistically designed standards, brackets 
and shades which are sold on special 
orders to larger hotels, public buildings 
and residences have little chance to 
engage in national business with even 
a partly standardized line. In order to 
prevent losses through dead and de- 
preciated stocks, however, they try the 
experiment of making ‘up quantities of 
silk shades in only neutral colors, such 
as, gold, champagne and yellow. Pink, 
blue and other shades are provided only 
on special orders at slightly higher 
prices. 

Although there has been some serious 
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discussion among this conservative 
trade toward following the more sim- 
plified practices of manufacturing em 
ployed by the French, there is little 
possibility that American producers wi!! 
attempt it, for the reason of the chang- 
ing demand. In France it is a practice 
of one company to make the body parts, 
another shades, and still another to as- 
semble and distribute. 

Because of the lasting qualities of 
parchment and vellum, there is an in- 
creasing volume of orders in this mate- 
rial going to hotels and high class retail 
establishments. Simplified lines in 
champagne and deep yellows are selling 
best. A few styles to be brought out 
in the fall when Tutankhamen’s tomb 
will be reopened show finely blocked 
squares, circles and triangles in various 
colors in order to satisfy the craving 
for Egyptian styles which it is expected 
will be greatly revived. The Byzantine 
period is also in much favor. Silk 
shades are selling best in the residential 
field. 


Large Increase of Electrical 
Brass and Copper Products 


ENSUS reports of the brass, 

bronze, copper and allied industries 
for the year 1921, just issued, contain 
considerable information of value for 
electrical manufacturers. Of the 
finished products covered by the De- 
partment of Commerce, those made of 
brass constitute by far the greater part 
and are 84.6 per cent of the total value 
in 1921, which amounted to $39,139,373. 
According to the report, 157,114 Ib. of 
brass was used in the manufacture of 
lamps in 1921, compared with 1,504,406 
Ib. in 1919 and 561,746 lb. in 1214. 
Other metals and alloys entering nto 
lamps in 1921 amounted to 71,064 lb. 
No comparisons with 1914 and 1919 
are given. 

Electrical supplies in 1921 consumed 
2,787,460 lb. of brass, 10,000 lb. of 
bronze, 557,277 lb. of copper, 3,333 Ib. 
of other metals and alloys, all of which 
were valued at $3,358,070. 

Plain wire in 1921 took 18,748,700 Ib. 
of brass, 8,526,123 lb. of bronze, 94,- 
249,187 lb. of copper, 750,884 Ib. of 
other metals and alloys, all of which 
were valued at $20,709,474. Insulated 
wire in 1921 took 14,527,036 Ib. of cop- 
per valued at $3,694,152. In 1914 there 
were 5,384,175 lb. of copper, valued at 
$846,439, used by insulated-wire com- 
panies, according to the census report. 


New York Business 
Is Termed “Uneven” 


EW YORK’S electrical business 

‘ continues in an uneven condition, 
with prices advancing up and down in 
the materials entering into new con- 
struction. During the past week prices 
on armored cable slumped considerably 
owing to the light demand by finished 
house-wiring contractors during the 
past few months. No. 14, two wire, 


double strip, in lots of 5,000 ft., selling 
by the jobbers at $46 per 1,000 ft. at 
the beginning of last week, is now 
quoted in same quantities at $43 
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Conduit stocks are very heavy in 
the Manhattan warehouses, contrary to 
reports by manufacturers that there is 
little left in the hands of the jobber. 
Several houses expect a noticeable price 
decline in this commodity to come within 
a week, Wire stocks are heavy with 
continuing weakening in quotations to 
the contractors. 

Sales in the appliance market are 
astounding. The volume of washers and 
cleaners is going to the outlying dis- 
tricts. Iron sales are said to be 50 
per cent heavier than last year. Manu- 
facturers report heavy orders of head- 
light heaters for September delivery. 

Transportation of porcelain, electrical 
machinery and wire from the factory is 
said to be most easy. Collections are 
running at normal. 

Porcelain sales in New York are few 
and far between and there are few 
heavy stocks of this material reported 
by the wholesale trade. 

Lamp sales are said to be unusually 
heavy for this time of the year, the 
largest orders being taken for signs 

and new apartment houses. 


Spotty Trade Conditions Prevail 
in Boston Jobbing Circles 


POTTY trade conditions prevail in 

Boston jobbing circles, although un- 
derlying sentiment is wholesome and 
stocks are meeting requirements with- 
out undue accumulation of inventories, 
at least in many establishments. The 
general volume of trade this spring and 
early summer has been excellent. Col- 
lections are fair, the credit situation be- 
ing satisfactory and money easy. 

Central-station expansion continues 
rapid. Industrial buying of electrical 
supplies from jobbers shows some im- 
provement. Flexible armored conductor 
dropped about 12% per cent Monday on 
jobbers’ cost quotations and wire prices 
continue weak. Deliveries in New Eng- 
land on porcelain insulators are re- 
ported slow, but in general wiring sup- 
plies are ample. Home building has 
been somewhat impeded in this section 
by high prices of labor during the past 
few months, although a large volume of 
construction is still under way. 

Apparatus manufacturers are doing 
an immense business; the sale of lamps 
is exceptionally good for this time of 
year and appliances are moving well, 
interest in irons, washers, cleaners and 
ranges being marked. Prices of rigid 
conduit continue firm, with intimations 
of further advances to come. Telephone 
service in New England is improving 
week by week, the strike of operators 
apparently being headed for total fail- 
ure after several weeks’ duration. 


California Trade Experiencing 
Cautious Buying This Month 


C ALIFORNIA building showed a 
June 1923 increase of about 10 per 
cent over May 1923 and of about 25 per 
cent over June 1922. The great natural 
products, such as fruit, lumber, oil and 
mining, also show increased production 
With a gradual curtailment, however, of 
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lumber and oil. Competent judges pre- 
dict a big mining boom this fall. 

Credit conditions are better, collec- 
tions now averaging nearer fifty than 
sixty days, and recent failures have 
been few and small. Power sales have 
been running 20 per cent over last year 
and railroad traffic will undoubtedly 
jump in response to steamer freight 
raises. 

Purchases by power and railroad 
companies have been very large. It is 
evident that a spirit of caution has 
succeeded the spring optimism and is 
reflected in markedly decreased July 
buying. Electrical jobbers and dealers 
report universally lighter buying. 


The Metal Market 


OPPER is more firm at 14.75 cents, 

despite the downward movement in 
prices abroad. The export market is 
weaker, however, and is quotable at 
from 14.62% to 14.75 cents. 

Sales of copper in June ranged be- 
tween 195,000,000 and 200,000,000 Ib., 
according to estimates made in the trade 
last week. This compares with sales of 
190,000,000 Ib. in May and 195,000,000 
Ib. in April. For the first six months 
of the year refinery shipments approxi- 
mated 1,175,000,000 lb., while output 
was estimated at 1,053,000,000 lb., thus 
causing a reduction of 122,000,000 Ib. 
in surplus stocks between Jan. 1 and 
June 1, 1923. 

Almost daily reductions in price of 
lead have been made by the American 
Smelting & Refining Company during 
the last week. 

The price of zinc has hardened per- 
ceptibly since a week ago. At first the 
increased price was largely occasioned 
by a reluctance by producers to sell at 
levels which gave them no profit, con- 
sidering the price of ore. Then, in the 
last week, consumers have become 
somewhat alarmed at the increasing 
prices, and more active buying has 
shoved prices up further. Dealers, gal- 
vanizers and brass manufacturers have 
all entered the market. 


SS 


NEW YORK METAL MARKET PRICES 


July 10, 1923 wy 17, 1923 
Cents per oo ~ 
oun 
Copper, electrolytic. 14. be, . 3 


Lead,Am.S.& R. ome “a 
Antimony. . 


90 
Nickel, ingot. . ES voto - 00 27. 00 32 00 
Zine, spot De aeatiiehe oy 5.9 
Tin, Straits. . 38 40 38. 08 
Aluminum, ‘ 98 to 99 


per cent. x whe 26.00 20.00 to 27.00 
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Chicago Business Continues at 
Normal with Firm Prices 


HICAGO electrical business con- 
tinues on a normal plane for job- 
bers and dealers and prices are firm 
with the exception of a lower price 
on flexible armored cable in some in- 
stances. The reduction of wire prices 
of two weeks ago did not have much 
effect on buying, as most jobbers were 
pretty well stocked up months ago. The 
present price, it is assumed, will be in 
effect for several months and then in- 
dications are that a price advance can 
be expected again. Cedar poles are 
still in demand and stocks have not been 
replenished to any great extent. Pole- 
line hardware, transformer and meter 
demand good and supply normal, 
Conduit prices are firm with no reduc- 
tions in sight. Producers claim that no 
lower prices can be quoted until there 
is a reduction in labor costs. The steel 
companies appear to be sold to the 
full capacity of their plants on pipe 
orders for the balance of the year. 


Meter Demand Well Sustained, 
with Excellent Deliveries 


MAND for watt-hour meters as 

reported by representative fac- 
tories in the East and Middle West con- 
tinues to reflect great activity in the 
building industry and in central-station 
house-wiring campaigns. While the 
total volume of meter sales is some- 
what below that of early spring, there 
is little indication that the summer’s 
business will not hold close to present 
or even larger totals. 

At the factories raw materials are in 
good supply; the use of standardized 
methods and of automatic machinery is 
stabilizing costs, and prices are steady. 
There is an upward wage pressure in 
common with other branches of electri- 
cal production, but there is sufficient re- 
serve manufacturing capacity today in 
the meter plants of the country to main- 
tain labor costs around present levels, 
at least for the time being. 

Deliveries are excellent, both from 
factory stocks and on new orders for 
massed units. The industrial expansion 
of the country is absorbing an increas- 
ing number of meters for power serv- 
ice; curve-drawing meters for electric 
furnace and other heating applications 
are moving well, and there is wide 
interest among central stations in the 
development of reactive meters, due to 
increased concern over power-factor 
problems in consumers’ installations. 





Comparative Prices of Station Supplies 


Soft steel bars, per Ib.. 

Cold finished chafting. per ‘Ib... 

Brass rods, per lb. ft Sie Orewa 
Solder (halts al half), per TR nn ais ohn wa alas 
Cotton waste, per lb... .......- 22 cccccescccess 
Washers, cast iron (}-in.), ver 100 Ib... tdenbes 
Ene. disks, cloth, No. 1, 6-in. diameter, per 


Machine oil, per gal.. aie ’d be itcta ae 
Belting, leather, medium, SRS te. Wa 
Machine bolts, up to l-in. x 30-in., off list. . 


Current Price Four WeeksAgo ne Year Ago 
$0. 034 $0. 034 $0.0252 
0.042 0.042 0.0335 
0.1825 0.1850 0.1566 
0.2862 0.2812 0.21 
0.1231 0.1231 0.101 
4.66 4.46 3.83 
3.08 3.11 
7% 0: oe : 36 
42} 63% 
444% ie 564% 








158 


ELECTRICAL WORLD 


Devoted to News of the 
Manufacturer, Jobber, Agent, Contractor and Dealer, Including Important Orders 
and Contracts for Apparatus and Equipment 








Cramps’ Contracts for Hydro 
Equipment Total 180,000 Hp. 


New contracts for hydro-electric ma- 
chinery aggregating 180,000 hp. have 
been announced by the William Cramp 
& Sons Ship & Engine Building Com- 
pany. This additional equipment is to 
be placed in service throughout the 
United States and Canada. 

The largest single contract calls for 
the construction by the Dominion En- 
gineering Works, Ltd., Canadian li- 
censees of Cramp’s, of two 58,000-hp. 
turbines for the Queenston development 
of the Hydro-Electric Power Commis- 
sion of Ontario. The same plant has 
also received a contract from the com- 
mission for two Johnson penstock 
valves and two sets of I. P. Morris gov- 
ernors. 

Other contracts reported include two 
10,000-hp. turbines for the Northern 
Canadian Power Company, one 14,000- 
hp. impulse wheel for the Southern 
Sierras Company, two 7,500-hp. tur- 
bines for the Montana Power Company 
and an additional turbine for the 
Washington Water Power Company, 
all from the Pelton Water Wheel Com- 
pany of San Francisco, besides a 
7,500-hp. turbine for the Amoskeag 
Manufacturing Company, to be built in 
the I. P. Morris shops in Philadelphia. 


—_o——_ 


Akron, Ohio, Jobber Moves 


The Hardware & Supply Company, 
Akron, Ohio, electrical jobber, an- 
nounces its recent removal to its new 
building at 535 South High Street. 
Since 1911 the business has been con- 
ducted at 21 West Market Street, in the 
Hower Building, which was erected 
especially for the company’s use. The 
company’s present officers are J. E. 
Good, president; W. W. Wohlwend, vice- 
president; E. W. Hartzel, secretary, and 
W. T. Flower, treasurer. 





Electrical Toy Manufacturers to 
Hold Show Feb. 4 


The National Toy Show, which since 
1916 has been held annually at the Hotel 
Imperial, New York City, will be held 
in the future at the Bush Terminal 
Sales Building, 132 West Forty-second 
Street, according to reports from elec- 
trical toy manufacturers who during the 
last four years have controlled the larg- 
est exhibits at these shows. 

It is stated that George T. Keen, 
manager of the Imperial, has taken over 
for a term of ten years three full floors 
and parts of three others in the Bush 
Terminal Building. The fifth floor will 
be put into exhibition use first, with 
the fourth and third following. The 


other floors will be utilized later. The 
first show to be held in the new quarters 
will be on Feb. 4. 





Automatic Electric Schedule Is 
Filled for Remainder of Year 


The manufacturing schedule of the 
Automatic Electric Company, Chicago, 
manufacturer of telephones for private 
use and telephone receivers, is entirely 
filled for the remainder of the year, it 
was revealed by H. S. Harris, vice- 
president of the company, last week. 
Inquiries and orders already booked for 
the next year indicate that the 1924 
manufacturing program will be the 
largest in the history uf the company. 
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George H. Wahn Organizes Cen- 
tral Station Department 


The George H., Wahn Company, 
Boston, Mass., has organized a central 
station department at its headquarters, 
69 High Street, in charge of H. E 
Stockwell. For the past four years 
Mr. Stockwell has been in the general 
supply sales work of the company, 
traveling in northern New England and 
also being attached to the Boston of- 
fice. 

In connection with the establishment 
of the new department the company has 
taken the New England representation 
of the “Semco” line of meters manu- 
factured by the Sewickley Electric 
Manufacturing Company, Sewickley, 
Pa., and of the Kuhlman Electric Com- 
pany’s transformer line, produced at 
Bay City, Mich. Another recent line 
that has been taken over is the “Buss” 
fuse, produced by the Bussman Manvu- 
facturing Company, St. Louis. The com- 
pany was recently appointed distributor 
for fixture material of Crescent Brass 
Products Company, Cleveland. 





Thirty Years of the G. E. Company 


Book Issued Last Week in Tribute to Charles A. Coffin Indicates the 
Company’s Wonderful Growth, Accomplishments and 
Contributions to the Industry 


HE General Electric Company last 

week issued a review of its activ- 
ities since its beginning in 1892, which 
indicated the company’s growth, accom- 
plishments and contributions in the field 
of scientific research, engineering, de- 
velopment and manufacture, and future 
opportunities of the electrical industry. 
In this book tribute is paid to the leader- 
ship of Charles A. Coffin, recently re- 
tired chairman, and to accomplishments 
of E. W. Rice, Sr., former president. 

From the relatively small successor 
of the Edison General Electric Company 
and the Thomson-Houston Electric 
Company, the company has grown to a 
tremendous organization, with plants in 
forty cities and field offices in every 
important city. In the short span of 
thirty years General Electric stock has 
been increased from. $35,000,000 to 
$184,000,000, while annual sales have 
jumped from $12,000,000 to $243,000,000. 
The stockholders now number 29,461, 
as against 4,000 in 1893. The value of 
its manufacturing plants has increased 
from about $4,000,000 to $167,000.000 
and factory floor space from 400,000 
sq.ft. to more than 25,000,000 sq.ft. The 
number of employees has grown from 
4,000 to 74,000. Up to the present time 
products aggregating $300,000,000,000 
have been carried to all parts of the 
civilized world, outside of the United 
States, justifying creation of the Inter- 
national General Electric Company to 
handle foreign business. 

The General Electric Company has 
been a powerful and progressive force 
in every field of the electrical industry, 
and its contribution in the form of 
inventions has been noteworthy. In 


large scale power generation the com- 
pany has been a leader, the most power- 
ful single-unit turbine in the world 
being constructed in the General Elec- 
tric’s shops. The latest machine has 
80,000 hp. capacity, or more than eleven 
times that of the ffirst machine. 
Through turbine installations in power 
plants 90 per cent more energy was 
obtainable from a pound of coal in 1922 
than in 1913. 

The General Electric Company in- 
stalled its first motor for ship propul- 
sion in the year 1908. Since 1914 the 
company has manufactured or is now 
building propulsion machinery for 400 
ships, including 322 merchant cargo 
carriers, forty-eight torpedo boat de- 
stroyers and thirty ships equipped with 
electric drive, an unequaled record in 
this field. 

The present company and its prede- 
cessors were pioneers in the introduc- 
tion of electricity for street railway 
transportation. They were the first to 
supply apparatus for electrification of 
elevated and steam railroads, especially 
through tunnels entering large cities. 
Included among the roads are the New 
York Central Terminal, the Michigan 
Central tunnels and the St. Paul. 

In the past thirty years motors rang- 
ing in size from 1,200 hp. to those rated 
at 30,000 hp. or more have been in- 
stalled and are now performing work 
equivalent to manual labor of 175,000,- 
000 men. 

The booklet points out that in the field 
of illumination the General Electric 
Mazda lamp is now the most widely 
used. Electric lighting is one of the 
few commodities that have steadily de- 
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creased in cost from the beginning. 
The aggregate of its improvements, to- 
gether with reductions in cost of pro- 
ducing electricity, have reduced the cost 
of a given amount of light 95 per cent 
since 1880. Purchasers of incandescent 
lamps in this country paid $90,000,000 
last year for lamps with which to light 
homes, stores, factories, streets, etc. 
This is equivalent to 85 cents per capita 
annually, or less than 2 cents per capita 
a week. 

Generation and transmission of elec- 
tricity in excess of 1,000,000 volts was 
first accomplished at the Pittsfield 
works, on Sept. 13, 1921. Practicable 
transmission of energy at such voltages 
is a thing of the future, but 220,000 
volts, now utilized commercially, was 
anticipated by the company twenty 
years before its application. Other con- 
tributions made by the General Electric 
Company include trackless trolley cars, 
the first elevator motor, the develop- 
ment of radio, household conveniences 
and the X-ray tubes. 

Despite increased labor and material 
costs and with all improvements in 
manufacture, the average selling price 
of ‘General Electric products has not 
increased as rapidly as the average sell- 
ing price of commodities in general, as 
shown by reports published by the 
Bureau of Statistics. The United States 
Bureau Index reached the peak of 231 
in 1920, and General Electric reached 
the peak in the same year, but the lat- 
ter’s peak was only 155 The average 
for last year of the Labor Bureau’s fig- 
ures was 152, compare’ to only 125 for 
the electric company The price index 
for incandescent .amps, taken as 100 
in 1914, has not been over 4 per cent 
higher since, and in 1922 was about 95 
per cent of pre-war prices. 

Distribution of each dollar of income 
of the General Electric Company from 
1918 to 1920, inclusive, is clearly set 
forth in a chart prepared by the com- 
pany. Wages and salaries paid to the 
average of 76,000 employees took 41.7 
cents: materials, supplies, depreciation, 
operating charges and losses required 
40.6, 4.7 cents represented surplus re- 
invested for enlargement of business, 
and 5.3 cents for taxes and public util- 
ity services, but of these two amounts, 
the greater part was eventually paid out 
as wages and salaries. Stockholders 
received 4 cents; 2.5 cents represented 
transportation, telephone and telegraph, 
and 1.2 cents interest on borrowed 
capital. 

—_——__~> - —— 


.urchase Electric Furnace Com- 
pany of Salem, Ohio 


The Electric Furnace Company, 
Salem, Ohio, of which T. F. Baily was 
tormerly president, and which went into 
the hands of receivers a few months 
ago, has been purchased by F. A. Hoiles 
and R. F. Benzinger, Alliance, Ohio, and 
I’. T. Cope of Salem. 

The new company expects to manu- 
facture Baily electric melting furnaces 
for non-ferrous metals, high-tem- 
perature heating furnaces and heat 
treating and annealing furnaces. The 
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officers of the new company are: F. A. 
Hoiles, president; R. F. Benzinger, vice- 
president, secretary and sales manager, 
and F. T. Cope, treasurer and general 
manager. The officers state that the 
organization is entirely a new company, 
adequately financed. 
—_———_>—_— 


Refractory Companies Merge 
Into Stowe-Fuller 


The Stowe-Fuller, the National Fire 
Brick Company and the Minor Fire 
Brick Company, all of the Cleveland 
district, manufacturers of fire brick 
and refractory materials, have been 
consolidated into the Stowe-Fuller 
Refractories Company. The Stowe- 
Fuller Refractories Company has also 
acquired a controlling interest in the 
Federal Refractories Company, manu- 
facturer of silica, magnesite and 
chrome brick, and will handle the out- 
put of the Open Hearth Fire Brick 
Company, the Zoar Fire Clay Company, 
the Lock Haven Fire Brick Company 
and the Hite Coal & Clay Company. 

This consolidation makes this com- 
pany self-contained and in a position 
te mine, manufacture and supply every 
class of refactory material required by 
a steel or electrical plant. 

—_——@—___ 


Connecticut Blower Corporation 
Expects to Finish Plant in Fall 


The Connecticut Blower Corporation, 
Hartford, Conn., recently formed under 
Delaware laws, with a capital of 
$250,000, is perfecting plans for the 
establishment of a plant to manu- 
facture exhaust fans, blower systems, 
etc., and expects to have the works 
ready for service in the fall. In the 
meantime, production will be carried 
out at the plant of the International 
Blower Company, which has. been 
succeeded by the new company. M. E. 
Keeney is president and C. H. Keeney 
treasurer. 

a 

The American Electric Company, St. 
Louis, announces the appointment of 
C. I. Echols, formerly with the Electric 
Appliance Company, Dallas, Tex., as 


sales manager. He succeeds Robert A. 
Graham. 


The Otis Elevator Company, Eleventh 
Avenue and Twenty-sixth Street, New 
York, has awarded a contract to the 
Turner Construction Company for a 
five-story addition to its plant at 
Yonkers, N. Y. 


The Century Electric Company, 1827 
Pine Street, St. Louis, manufacturer of 
fans, motors, etc., is planning the con- 
struction of an addition and improve- 
ments in the present plant, to cost 
$400,000, with equipment. 


The Apex Electrical Distributing 
Company is now manufacturing and 
selling the “Kool-Rite,” which is a lamp 
socket electric stove formerly made by 
Electric Appliances, Inc., of Muncie, 
Ind. This device will be known as the 
“Rotarex Electric Kook-Rite” and will 
continue to be made at Muncie. 
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The Republic Lamp & Fixture Works, 
Inc., 732 Daly Street, Philadelphia, 
manufacturer of lighting fixtures, etc., 
has leased two floors in the building at 
610 Arch Street for expansion. 


The Fibre Conduit Company, Orange- 
burg, N. Y., manufacturer of insulating 
conduit, has acquired a tract of land 
of about 30 acres at West Richmond, 
Ind., and has tentative plans for a new 
Western branch plant to cost close to 
$200,000. 


The Horne Manufacturing Company, 
Mercer and Colgate Streets, Jersey 
City, has been bought out by the Horne 
Electric & Manufacturing Company, 
which is continuing the manufacture of 
radio apparatus and supplies, marine 
apparatus and railway supplies. 


The Heyer Products Company, 3 
Valley Road, Montclair, N. J., has been 
incorporated with capital of 2,004 
shares of stock, no par value, to man- 
ufacture battery charging and testing 
equipment and automotive electric test- 
ing equipment. Most of the equipment 
has already been placed. These 
machines have been made for the past 
two years in small quantities and the 
company expects to enlarge its capacity 
considerably. B. F. W. Heyer heads 
the company. 


The Bonmor Blower Corporation, 
New York City, recently incorporated 
with stocks of $10,000, will manu- 
facture brass and bronze lighting 
fixtures. The corporation is now 
functioning with a plant at 117 East 
One Hundred and Twenty-ninth Street 
and show rooms at 139 Fifth Avenue. 
L. H. Fischer, 33 Union Square, is 
president. 


The Rome Wire Company, Rome, 
N. Y., has secured a building permit 
for the erection of the nroposed 
addition to its branch plant at 180 
Clyde Street, Buffalo, N. ¥., to be 100 
ft. x 225 ft., estimated to cost $70,000. 


The Spaulding Electric Company, 
1344 Michigan Avenue, Detroit, Mich., 
manufacturer of electrical equipment, 
has filed plans for the erection of a 
one-story plant addition, to cost about 
$13,000, exclusive of equipment. 


The Detroit Insulated Wire Company, 
4651 Wesson Street, Detroit, Mich., has 
taken out a permit for the erection of 
a new one-story plant at 6000 Vigo 
Street, to cost about $45,000. 


The Vaughn’ Electric Company, 
Seattle, Wash., has acquired the s*ock 
and business of the M. & M. Electri- 
Company, Seattle, which has been i: 
financial difficulites. The company has 
also purchased the plant and equipment 
of the Sterling Electric Company, 
Tacoma, Wash., manufacturer of elec- 
trical specialties. Plans are — being 
perfected for the establishment of a 
plant in the building at 4200 Uni- 
versity Way, Seattle, for the manu- 
facture of electric fixtures and equip- 
ment. It is proposed to remove some 
of the equipment from the Tacoma 
works of the Sterling company to the 
new location. 
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Foreign Trade Opportunities 


Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 

Purchase is desired in Zagreb, Yugo- 
slavia (No. 7,137), for electrical appliances, 

An agency is desired in Porto Alegre, 
Brazil (No. 7,190), for electrical goods. 

Purchase is desired in Montevideo, Uru- 
guay (No. 7,133), for insulated wire. 

Purchase is desired in Port Arthur, 
Canada (No. 7,134), for two 10-ton ice- 
making plants. 

Purchase is desired in Fort William, 
Canada (No. 7,142), for one 20-ton ice- 
making plant. 

Purchase is desired in Pedricena, Mexico 
(No. 7,204), for ice-making or refrigerating 
machinery. 

PROPOSED NEW PLANTS IN ARGEN- 
TINA.—Consul Wilbert L. Bonney, Rosario, 
Argentina, reports under the date of May 
22 that six new lighting plants are under 
consideration. They are all private enter- 
prises based on the needs and gradual 
growth of the Province of Cordoba. 


ELECTRIC RAILWAY MATERIAL RE- 
QUIRED IN SPAIN.—A_ Spanish firm, 
Commerce Reports states, is interested in 
getting in touch with American manufac- 
turers and dealers of equipment and ma- 
terial required for electric railways. Fur- 
ther information may be obtained from the 
Blectrical Equipment Division, Bureau of 
Foreign and Domestic Commerce, by re- 
ferring to No. 96,777. 

APPLICATIONS FOR CONCESSIONS 
TO DISTRIBUTE ELECTRICITY IN 
FRANCE.—Application has been made by 
the Société l’'Energie Industrielle for a con- 
cession to supply electricity in twelve towns 
in the Departments of the Basses-Pyrénées 
and Landes. The Société des Entreprises 
Electriques du Centre has petitioned for a 
concession to furnish electricity to a syndi- 
cate formed of thirty-three communes in the 
Department of Saone-et-Loire and two com- 
munes in that of the Ain. Application has 
been made by the Société Agricole d’Elec- 
tricité de la Region d’Hattencourt for a 
concession to erect a distributing system to 
serve electricity to twenty-six communes in 
the Department of the Somme. 

PROPOSED EXTENSION TO THE 
HIGH-TENSION SYSTEM IN GOTHEN- 
BURG, SWEDEN.—Extensions to the high- 
tension cable of the city of Gothenburg, 
Sweden, according to Commerce Reports, 
are under consideration. The city, it is 
stated, buys this material direct from man- 
ufacturers and the municipal electrical de- 
partment sends out formal calls for bids 
from firms which are either known person- 
ally or whose_ reputation invites trade. 
Full address and a list of electrical dealers 
ean be secured from the Electrical Equip- 
ment Division of the Bureau of Foreign 
and Domestic Commerce, Washington, D. C., 
or the district offices of the bureau, by 
referring to file No. 95,471. 


New Apparatus and 
Publications 


PREVENTION OF CORROSION.—Bul- 
letin N-4, entitled “Conquering Corrosion,” 
issued by the Elliott Company, Jeannette, 
Pa., discusses the problem of corrosion in 
power plants and pipings in buildings and 
tells how to protect boilers, economizers 
and piping by removing the dissolved 
oxygen in the water by the “Elliott deaéra- 
tion” process. 

OUTLET BOXES, UNILETS, ETC.— 
The Appleton Electric Company, 1701 Wel- 
lington Avenue, Chicago, is distributing 
catalog No. 9 (in two sizes, desk and 
pocket), in which is listed a complete line 
of all the “Appleton” electric products, 
including unilets, outlet boxes and covers. 

METER SEAL.—The Decorated Metal 
Manufacturing Company, 198 Degraw 
Street, Brooklyn, N. Y., is manufacturing 
studlocking type of seal for sealing meters, 
recording devices, appliances, etc. 

ELECTRICAL SUPPLIES.—The West- 
inghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa., is distributing 
its catalog of electrical supplies for 1923 
and 1924. This issue replaces and super- 
sedes all catalogs issued heretofore on 
electrical supplies. The book is cloth-bound, 
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contains 1,300 pages and is thumb-indexed. 
A_ new feature, classified index, has been 
added to the introductory section under the 
title “How This Catalogue Serves,” in which 
is listed apparatus of particular interest 
to central stations, electric railways, indus- 
trial plants. mines, contractor-dealers and 
architects. More than 175 pages are devoted 
to the street-lighting section. 

BATTERY CHARGING MOTOR-GENE- 
RATORS.—The Electric Products Company, 
Clarkstone Road, Cleveland, is distributing 
bulletin No. 51 covering its “Wotton” bat- 
tery charging motor-generators for storage 
battery trucks, tractors and locomotives. 


STANDARD CODE FOR’ TESTING 
CENTRIFUGAL AND DISK FANS.—tThe 
Green Fuel Economizer Company, Beacon, 
N, Y., is distributing a bulletin containing 
the “Standard Test Code for Disk and 
Propeller Fans, Centrifugal Fans and Blow- 
ers” prepared by a joint committee selected 
by the National Association of Fan Manu- 
facturers and the American Society of 
Heating and Ventilating Engineers. 

TACHOSCOPE.—A direct-reading tacho- 
scope, “O-Z,” which is a combined anti- 
magnetic chronometer and revolution coun- 
ter, is being placed on the market by O. 
Zernickow, 15 Park Row, New York City. 

ELECTRIC MOTOR TRUCK.—The Ward 
Motor Vehicle Company, South Fulton Ave- 
nue, Mount Vernon, N. Y., has brought out 
, wie o = delivery truck, known 
as M-2" model, specially desi 
house-to-house milk Glivers. aera 


TAPS AND PLUGS.—Harvey Hubbell, 
Inc., Bridgeport, Conn., is distributing a 
folder describing the “Hubbell Te-Tap” 
No. 1 for use with any standard socket, 
and its general service plug with double 
Te-Slots.” It is also distributing bulletin 
Monn dt2C, entitled meats. ‘Places for 
aights’,” which supersedes bulletins Nos. 
17-12A and 17-12B. 7 

ELECTRIC FURNACE.—The Booth Elec- 
tric Furnace Company, 411 North Wells 
Street, Chicago, has developed a small 1-Ib. 
furnace in which it is possible to reach a 
temperature of over 4,200 deg. F. 

AIR PREHEATER.—James Howden & 
Company of America, Inc., engineers, Wells- 
ville, N. Y., are distributing bulletin No. A-5, 
describing the “Howden-Ljunstrom” patent 
air preheater. 1 

STOKER.—The Combustion Engineering 
Corporation, Broad Street, New York City, 
is distributing a pamphlet covering its 
“Type K” stoker for operating boilers rang- 
ing up to 200 hp. at high capacity and 
efficiency. 

TRANSFORMER FUSES AND FUSE 
BLOCKS.—The Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, 
Pa., has placed on the market a line of 
inclosed cartridge-type potential trans- 
former fuses and fuse blocks in voltages of 
2,500 to 25,000 for the protection of indoor 
potential transformers. 

ELECTRIC CLEANER.—The United 
Electric Company. Canton, Ohio, is dis- 
tributing three new folders on the new 


model “Ohio” electric cleaner and attach- 
ments. 


VARNISH.—The E. L. du Pont de 
Nemours, Wilmington, Del., has developed 
a new finish for wood and metal, known 
as “Viscolac.” 

PRECISION BALANCING MACHINE.— 
The Gisholt Machine Company, Madison, 
Wis., has placed on the market a precision 
balancing machine, which is the commer- 
cial application of new principles of static 
and dynamic balance discovered by Dr. B. 
L. Newkirk of the research department of 
the General Electric Company. It is a 
rapid, mathematically absolute machine or 
instrument which accurately measures and 
locates unbalance in rotative parts. 


New Incorporations 


THE KILMARNOCK (VA.) LIGHT & 
POWER COMPANY has been incorporated 
with a capital stock of $10,000 to distribute 
electricity in Lancaster and Northumber- 
land Counties. The officers are: W. L. 
Mason, president, and W. B. Lee, secretary. 


THE BREVARD COUNTY POWER 
COMPANY, 1422 Munsey Building, Balti- 
more, has been incorporated with a capital 
stock of $200,000 by Herman A. Lang and 
Joseph A. Slattery. 


THE OKEMAH (OKLA.) GAS & ELEC- 
TRIC COMPANY has been organized to 
take over and operate the municipal electric 
power plant. The incorporators are: §S. J. 
Palmer, T. E. Stanley and Merle F. Henry. 
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Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 


New England States 


BATH, ME.—The Central Maine Power 
Company plans to rebuild its local plant, 
recently damaged by fire causing a loss 
of about $20,000. 

BETHLEHEM, N. H.—The Bethlehem 
Electric Company has contracte@® with the 
Twin State Gas & Electric Company, 
Brattleboro, Vt., for power supply from 
its Gorham-St. Johnsbury transmission 
line. 


BOSTON, MASS.—The Edison Electric 
Illuminating Company has completed plans 
for the construction of a substation at 
70-74 Sarner Street, to cost about $300,000. 


DEDHAM, MASS.—The Dedham & Hyde 
Park Gas & Electric Light Company is 
planning to issue $50,000 in capital stock. 
to be used for extensions and improve- 
ments. 


HOLYOKE, MASS.—The Holyoke Water 
Power Company plans to increase the out- 
put of its plant by the installation of two 
ee generating units of 2,000 hp. 
each, 


SALEM, MASS.—The Charles H. Tenney 
Company, 200 Devonshire Street, Boston, 
has acquired the Phillips Wharf property 
and other adjacent properties, about nine 
acres, on which it proposes eventually to 
erect a super-power plant, 


HARTFORD, CONN. — The Hartford 
Electric Light Company is planning to lay 
a cable across the Connecticut River, to 
carry electricity to East Hartford and 
Manchester. 


Middle Atlantic States 


ALBANY, N. Y.—The Adirondack Power 
& Light Company, Amsterdam, contem- 
plates building a new substation at North 
Albany, to cost about $40,000. 

ALTNAR, N. Y.—The Niagara, Lock- 
port & Ontario Power Company, Buffalo, 
contemplates the construction of a hydro- 
electric plant on the Salmon River in this 
section, with steel tower transmission 
system, to cost about $1,200,000. 


BUFFALO, N. Y.—The Council has ap- 
proved an ordinance for the _ installation 
of a luminous-arc lighting system on East 
Ferry Street, from Main Street to Bailey 
Avenue. An appropriation of $34,000 has 
been granted by the City Council for the 
installation of electric power equipment in 
the Broadway Auditorium. 


EAST CREEK, N. Y.—The Adirondack 
Power & Light Company, Amsterdam, con- 
templates the construction of a _ hydro- 
electric plant,at East Creek, to cost about 
$1,500,000, 


LITTLE FALLS, N. Y.—Bids will be 
received by the city of Little Falls until 
July 27 for the installation of a lighting 
system on Main Street. Proposals and 
specifications may be secured from the 
city engineer at Little Falls, or from the 
Charles M. Kelso Company, Inc., engineers, 
City National Bank Building, Utica. 

NEW YORK, N. Y.—Bids will be re 
ceived at the Bureau of Supplies and 
Accounts, Navy Department, Washington, 
D. C., until July 24 for one motor-generator 
set, etc., at the navy yard, New York. 


OSWEGO, N. Y.—Electric power equip- 
ment will be installed at the proposed 
grain elevator to be constructed by the 
State Canal Board, Albany, at the local 
barge canal terminal, to cost about $1,200,- 
000. Dwight B. Ladu is state engineer. 


DOVER, N. J.—The New Jersey Power 
& Light Company will build a substation at 
its local power plant, to be used for service 
in conjunction with a new  200,000-kw 
steam-operated generating plant on the 
Delaware River, near Holland, N. J., 
which preliminary work has been started. 

NEWARK, N. J.—The Public Servi 
Electric Company has arranged to increas 
its capital stock to $200,000,000, part of th 
proceeds to be used for extensions and im 
provements, including the construction 0! 
the proposed generating plant on tl 
Kearney meadows, to cost about $25,000,000. 
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WOODBURY, N. J.—Bids will be re- 
ceived by the City Council until July 24, 
for a switchboard, with switches, fixtures, 
etc., for use at the Sewell pumping plant. 
F. F. Kauffman, 13 North Thirteenth 
Street, Philadelphia, is consulting engineer, 


ALLENTOWN, PA.—The Pennsylvania 
Power & Light Company plans to construct 
a hydro-electric plant in Wilsonville, to 
cost about $5,000,000, including steel tower 
transmission line. 

ALLENTOWN, PA.—The Greene, Salem, 
Paupack and Palmyra Township Power & 
Light companies, recently organized, will 
erect and operate distribution systems in 
the respective territories indicated by the 
names. L. K. Bingaman is treasurer. 


GIRARDVILLE, PA.—The Pennsylvania 


Power & Light Company, Allentown, has 
purchased the property of the Schuylkill 
Electric Company. Extensions and im- 


provements are contemplated, 
steel tower transmission line. 

ORRTANNA, PA.—The Orrtanna Elec- 
tric Light & Power Company will rebuild 
its power plant recently damaged by fire, 
causing a loss of about $27,000. 

PENNSBURG, PA.— The Pennsylvania 
Power & Light Company has acquired the 
municipal light and power plants and sys- 
tems at Pennsburg, Red Hill and Green 
Lane. A transmission line will be erected 
from Allentown and a substation installed 
at Pennsburg. The local plant will be dis- 
continued. Extensions will be made in dis- 
tributing systems. 

PHILADELPHIA, PA.—The W. J. Mec- 
Cahan Sugar Refining Company, Tasker 
Street Wharf, Delaware River, will build a 
new power house at its plant to cost about 
$99,000. 


PHILADELPHIA, PA.—The Largman- 


including a 


Gray Company will build a power plant 
at its new textile mills at Torresdale 
Avenue and M Street, to cost $100,000. 


The entire project will cost about $450,000. 


PHILADELPHIA, PA.—C. A. McClure, 
F. W. Woodcock and others are organizing 
a number of utility companies to install 
and operate transmission lines, to be known 
as the West Bradford Township, Upper 
Uchlan Township, East Brandywine Town- 
ship, West Brandywine Township, Highland 
Township, West Sadsbury Township, West 
Marlboro Township and the Wallace Town- 
ship Power companies. Application for 
state charters will be made on August 6. 
James C, Jones, Bullitt Building, is repre- 
sentative. 

QUAKERTOWN, PA.—A call for bids 
has been authorized for the installation of 
1 new power unit at the municipal electric 
lighting plant. 

WEST CHESTER, PA.—A power plant 
will be erected atethe Villa Maria Convent, 
to cost about $40,000. Emile G. Perrot, 
Boyertown Building, Philadelphia, is 
architect. 

WILLIAMSPORT, PA.—The Lycoming 
Edison Company will install an ornamental 
lighting system in different parts of the 
city, replacing present are and gas lamps. 

HAGERSTOWN, MD.—Application has 
been made to the Public Service Commission 


for permission to issue $300,000 in bonds 
for extensions and improvements in the 
municipal electric system. A. B. Grub- 


meyer is manager. 


CLARKSBURG, W. VA.—The American 
Sheet Glass Company, recently organized 
with a capital of $250,000, plans for the 
construction of a power house at its pro- 
posed local plant. P. M. Robinson is head. 

CLIFTON FORGE, VA.—The Virginia- 
Western Power Company has acquired the 
Staunton (Va.) Lighting Company, and 
Smaller properties in this section, and will 
make extensions, including the construc- 
tion of a transmission line from Staunton 
to Charleston. 3onds have been issued for 
$3,500,000, part of the proceeds to be used 
for extensions and improvements, including 
the completion of a steam-operated gene- 
raiing plant, now in course of construction, 

FORT HUNT, VA. — The constructing 

quartermaster, United States Army, has 
been authorized to erect a pole transmis- 
Sion line and system from Fort Hunt to 
Fort Humphreys. 
, MARION, VA.—The Amalgamated Min- 
Ing & Development Corporation, recently 
formed, plans to install electric power and 
mechanical equipment at its properties. 

WASHINGTON, D. C.—Bids will be 
received at the office of the general pur- 
chasing officer, of the Panama Canal, 
Washington, D. C., until July 21 for steel, 





Steel rope, deck and power cable, brass 
and copper tubing, rectifiers, electric drill 
and crinder, electric fans, vacuum clean- 
ers, centrifugal pumps, gasoline engine, 
ete. under circular No. 1,543. 


ELECTRICAL WORLD 


North Central States 


DETROIT, MICH.—The Detroit Edison 
Company has purchased the lighting and 
power business of the villages of Dundee 
and Milford, and will erect a high-tension 
transmission line from Milan and later 
from Monroe to connect with the distribut- 
ing systems of the two towns. The local 
dams and generating plants will not be 
taken over by the Edison company. 


_ MAYVILLE, MICH. — Extensions and 
improvements to the municipal electric 
light plant, to cost $7,000, are under con- 
sideration. 


KENMORE, OHIO—The city officials are 
considering entering into a new franchise 
with the Northern Ohio Traction & Light 
Company which will provide for extension 
of the electrical service to the outlying 
districts of Kenmore. The plans also in- 
clude the installation of an ornamental 
lighting system on Kenmore Boulevard, to 
cost about $35,000. 


TOLEDO, OHIO—Bids will be received 
at the office of the clerk of the board of 
education of the city school district of the 
city of Toledo until Aug. 6, for furnishing 
and installing electric light fixtures in the 
Edward D. Libbey High School. Edwin M. 
Gee is architect, board of education, 


WARRENSVILLE, OHIO—Bids will be 
received at the commissioner of purchases 


and supplies, City Hall, Cleveland, until 
July 27 for erecting an elevator in the 
Administration Building of the children’s 


tuberculosis unit and the main tuberculosis 
sanatorium, Warrensville, Ohio, Depart- 
ment of Public Welfare. Bids will also 
be received at the same time and place for 
the installation of a refrigeration system 
and refrigeration boxes in the administra- 
tion building of the children’s tuberculosis 
unit. 

DANVILLE, KY.—Plans are under con- 
sideration by the Dix River Power Com- 
pany, a subsidiary of the Middle West 
Utilities Company, 72 West Adams Street, 
Chicago, for the construction of a_hydro- 


electric plant on Dix River, in Garrard 
County, to cost between $2,000,000 and 
$3,000,000. The plans provide for a 250 


ft. dam and a 30,000-kw. generating plant. 
L. E. Herza is engineer. 


LOUISVILLE, KY.—The Louisville Gas 
& Electric Company plan to construct a 
substation at Third and Magazine Streets. 


COLUMBUS, IND.—The Interstate Pub- 
lic Service Company plans extensions to 
its local power plant, including the instal- 
lation of additional equipment. 


INDIANAPOLIS, IND. — Electric and 
steam power equipment, etc, will be in- 
stalled in the proposed addition to be erect- 
ed by the Progress Laundry Company, 420 
East Market Street, to cost about $110,000. 

INDIANAPOLIS, IND.—The Merchants’ 
Heat & Light Company has filed notice of 
increase in capital stock from $2,500,000 to 
$3,000,000, part of the proceeds to be used 
for extensions and improvements, 

MARION, IND.— The Indiana General 
Service Company plans extensions and im- 
provements to its generating plant, includ- 
ing the installation of a 10,000-kw. turbo- 
generator and auxiliary machinery. <A sub- 
station will be erected at West Marion and 
extensions made in the transmission sys- 
tem. The cost is estimated at $1,000,000. 


SOUTH BEND, IND.—Electric power 
equipment will be installed in the proposed 
addition to be erected at the local plant of 


the La Salle Paper Company, to cost 
$300,000. 
AVA, ILL.—The Southern Illinois Light 


& Power Company has acquired the munic- 
ipal electric plant, and will extend its trans- 
mission line to Ava. The local plant will 
be remodeled for a substation. 

CHICAGO, ILL.—The erection of safety 
islands, equipped with electric lamps, at 
every dangerous street intersection in the 
city has been recommended to the City 
Council by the local transportation commit- 
tee. The plan if adopted will involve an 
expenditure of $80,000. 


LA CROSSE, WIS.—The La Crosse Rub- 
ber Mills Company contemplates building a 
new power plant, 60 ft. by 90 ft., this year. 
Holm-Page Company, Rockford, IIL, is 
engineer. 

FENWOOD, WIS.—Plans are under con- 
sideration to secure an adequate electric 
service here. It is proposed to have the 
Wisconsin Valley Electric Company extend 





its high-tension transmission line from 
Edgar to Fenwood and to rebuild and 
operate the local distribution system. The 


cost is estimated at $4,000. 
HANCOCK, WIS.—Preliminary plans are 
under way for the erection of a high-ten- 
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sion transmission line to furnish electricity 
to the towns and villages along the Portage- 
Stevens Point branch of the Soo railroad 
from Plover, via Bancroft, Almond, Plain- 
field, Hancock and possibly Colma. It is 
proposed to organize a company principally 
by residents along the line, taking over the 
local electric plants now being operated 
in the towns. Electricity will be obtained 
from the Wisconsin Valley Electric Com- 
pany, Wausau. 

MENOMONIE, WIS. — An appropriation 
of $75,000 has been granted for the con- 
struction of a new steam generating plant 
and the purchase of boilers, engines, etc., 
for the Stout Institute, a school for voca- 
tional instructors, owned by the State. Bids, 
it is understood, will be asked about July 
30. Burton E. Nelson is president. 


ONTARIO, WIS.—The Middle Wisconsin 
Power Company has acquired the plant of 
the Electric Light & Milling Company. 
Extensions and improvements to the sys- 
tem are under consideration. 


PORT WING, WIS.—The Northern Wis- 
consin Hydro-Electric Company contem- 
plates extending its transmission lines to 
Iron River and to Washburn next season. 


ST. PAUL, MINN.—Plans are being pre- 
pared for an addition to the power house 
at the State mechanical laundry, to cost 
about $35,000. C. H. Johnson, Capitol Bank 
Building, is architect. 

DECORAH, IOWA. — The _ Interstate 
Power Company expects to begin work soon 
on the rehabilitation of the Calmar-Decorah 
transmission line, to provide for carrying 
33.000 volts. 

_ST. LOUIS, MO.—Plans are being con- 
sidered by the State Highway Commission 
for the construction of a power house at 
the proposed cement-manufacturing plant 
to be owned by the state, to cost about 
$300,000. . 

_ WARRENTON, MO.—The Missouri Util- 
ities Company, Mexico, is negotiating for 
the purchase of the local power plant and 
system. Extensions will be made, includ- 
ing the erection of a new transmission line. 
The company has tentative plans for addi- 
tions in its electric plant at Mexico, and 
improvements in transmission system in 
this district, to cost about $100,000. 


BOWMAN, N. D.—The power station of 
the Bowman Electric Company was recently 
destroyed by fire. 


ALLEN, NEB.—The Minnesota Electric 
Distributing Company, Minneapolis, has 
secured a contract to install and operate an 
electric distributing system here. Energy 
will be secured from the Sioux City (lowa) 
Gas & Electric Company, which will erect a 
transmission line to a point east of Coburn, 
where the Minnesota Company will connect 
and build a line to Coburn, Waterbury, 
Allen, Martinsburg, Ponca and Newcastle, 
and on the west to connect with already 
existing lines in Cedar County and in South 
Dakota. 


BEATRICE, NEB. — Surveys are being 
made for the proposed hydro-electric plant 
to be built on the site of the old paper mill 
south of Beatrice by the Black Brothers 
Flour Mills Company, Beatrice. The com- 
pany is building a hydro-electric plant at 
Blue Springs, which it expects to have in 
operation about Sept. 1. When completed 
it will supply energy to the city for street- 
lighting purposes. 

MARQUETTE, KAN.—Bonds to. the 
amount of $15,000 have been voted for 
pmarovemente to the light and water sys- 
ems. 


TOPEKA, KAN.—Bids will be received 
by A. A. Doerr, business manager, Topeka, 
until July 24-27. inclusive, for electrical 
supplies, hardware, etc., for twenty-seven 
state institutions. 








Southern States 


JEFFERSON, N. C.—A company is being 
organized by Walter B. Bauguess, Jeffer- 
son, to construct and operate a hydro- 
electric power plant on the New River. 
with local transmission and distributing 
systems. 

RALETGH, N. C.—Contracts will soon be 
awarded for central heating plant, connect- 
ing mains, heating apparatus for heating 
in buildings for Colony Group at the State 
Hospital for Insane, and also for a new 
underground electric distributing system. 
Wiley & Wilson, National Bank Building, 
Lynchburg, Va., are engineers. 

MEMPHIS, TENN.—The new Hotel Pea- 
body to be erected by the Southern Hotel 
Company, Inc., at Union and South Second 
and South Third Streets will have an elec- 
tric plant, electric elevators, etc. The cost 
of the building and site is estimated at 
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$4,000,000. Walter Ahlischlager, Inc., Chi- 
cago, is architect. 

TULSA, OKLA.—Bids will be received 
by the Water Commissioners of the city 
of Tulsa until July 30 for furnishing pumps 
and boilers for the Mohawk pumping sta- 
tions as follows: Plan A—For two 12,000,- 
000-gal. steam turbine-driven centrifugal 
pumps, and a separate bid for two 300-hp. 
water tube boilers. Plan B calls for two 
12,000,000-gal. motor-driven centrifugal 
pumps. J. D. Trammell and W. R. Holway 
are the engineers, Wright Building, Tulsa. 


FORT WORTH, TEX.—The City Com- 
mission, it is understood, will call for bids 
about Sept. 25 for the installation of an 
ornamental lighting system in Mistletoe 
Heights, to cost about $50,000. D. L. 
Lewis is city engineer. 

GALVESTON, TEX.—Bids are being 
asked by the City Commission for equip- 
ment for the Alto Loma waterworks, includ- 
ing two oil-engine-driven generating units, 
motor-driven air compressor, three 3,000,- 
000-gal. motor-driven pumps and one 6.000,- 
000-gal. steam-driven pump at the plant in 
Galveston. C. A. Holt, Jr., is city engineer. 


PAMPA, TEX.—The local electric plant 
has been acquired by F. W. Grogan, Spur. 
Extensions and improvements will be made, 
including the installation of additional 
equipment. 


SWEETWATER, TEX. — The United 
States Gypsum Company, 205 West Monrog 
Street, Chicago, plans to install a power 
house at its proposed local plant, to cost 
about $1,000,000. G. W. Rathgens is assist- 
ant engineer in charge of construction. 


Pacific and Mountain States 


LILLAWAUP, WASH.—Plans are under 
consideration by A. W. Layne, Los Angeles, 
and others to establish a summer resort 
here, to cost about $1,000,000. The plans 
include a 4,000-hp. hydro-electric plant. 

SEATTLE, WASH.—The City Council 
has passed a _ resolution authorizing the 
installation of a street-lighting system on 
Rainer Avenue from Alaska Street to 
Thirty-ninth Avenue South. 

SEATTLE, WASH.— The Puget Sound 
Power & Light Company will build a sub- 
station at 4314 Pasadena Place, to cost 
about $15,000. 

SEATTLE, WASH. — Petitions for new 
lamps on Wast and North Forty-fifth Street 
from the east side of Stone Way to the 
west side of University Way are being cir- 
culated by property owners on that thor- 
oughfare. 


BISHOPS MEADOW, 
man-Hicks Lumber Company, 
planning to establish a townsite, 16 miles 
north of Wallowa, which will involve an 
expenditure of $500,000 during the coming 
year. The project will include a saw and 
planing mill, electric light and power plant, 
railroad yards and_ station, water and 
sewer systems, over 100 dwellings, etc. 
Cc. B. Miller, La Grande, is architect. 

RIDDLE. ORE.—The installation of a 
municipal electric system is under consid- 
eration by the City Council. The plans 
call for a 300-kw. plant. 

SALEM, ORE. The City Council has 
decided to file application for a power site 
on the Santiam River in the Cascade Moun- 
tain, about 40 miles from Salem, with a 
view of utilizing the power for city pur- 
poses. 

STAYTON, ORE.—A. D. Gardner, Stay- 
ton, and associates have received permis- 
sion from the state engineer, to construct 
a hydro-electric plant on the North Santiam 
River, with initial output of 13,600 hp. The 
cost is estimated at $250,000. 

LOS ANGELES, CAL.—An ordinance is 
being arranged for the installation of an 
ornamental lighting system on Canal Ave- 
nue, between D-and Anaheim Streets, Wil- 
mington 


LOS ANGELES. CAL.—The Pacific Elec- 
tric Railway Company plans to extend its 
Alhambra-San Gabriel line, a distance of 2 
miles. The cost is estimated at about 
$250,000 and will include a new substation 
and a joint passenger and freight sta- 
tion, ete. 

RIVERSIDE, CAL. — Tentative plans 
have been prepared by the Nevada-Cali- 
fornia Power Company for a hydro-electric 
plant on the North Fork of Rush Creek, 
Mono County, to cost about $160,000. 


SACRAMENTO, CAL.—At a special elec- 
tion held July 2 the proposal to establish 
a municipal utility district, and to construct 
a hydro-electric plant and system was 


approved. The cost is estimated at about 
$7,000.000, 


ORE.—The Bow- 
Wallowa, is 


ELECTRICAL WORLD 


SAN ANSELMO, CAL.—Bids will be re- 
ceived by Arthur W. Studley. town. clerk, 
until Aug. 6 for the installation of orna- 
mental lamps on different bridges in this 
section, with underground conduits and 
connections. 


SAN FRANCISCO, CAL.—Plans are being 
prepared by the Pacific Telephone & Tele- 
graph Company for the erection of a tele- 
phone exchange at Bush and Larks Streets, 
to cost about $300,000. The company is also 
preparing preliminary plans for the erection 
of a twenty-story building on New Mont- 
gomery Street, to cost about $2,000,000. 


SAN JOSE, CAL.—Bids will be received 
by Henry A. Pfister, county clerk, until 
Aug. 6 for an electric distributing system 
for the Santa Clara County Hospital. 


TURLOCK, CAL.—Plans are being con- 
sidered by the City Council and the Cham- 
ber of Commerce for the installation of an 
ornamental lighting system throughout the 
city. The plans call for 694 electroliers 
maintained by underground conduits, the 
initial installation to cost about $140,000. 


VISALIA, CAL.—The California Hot 
Springs Company contemplates the con- 
struction of a hydro-electric power plant 
for service at its resort buildings, to cost 
about $100,000. 


DENVER, COL.— The Colorado Power 
Company has been awarded a contract to 
furnish power in connection with the build- 
ing of the Moffat Tunnel. Under the terms 
of the contract the company will erect 
about 21 miles of transmission line to con- 
nect with its hydro-electric stations at 
Boulder, Shoshone and Idaho Falls. The 
cost is estimated at $60,000. 


Canada 


OTTAWA, ONT.— The Ottawa & Hull 
Power Company has engaged William Ken- 
nedy & Sons, 232 St. James Street, Mon- 
treal, to prepare plans for a power plant 
and dam to be erected at Cat Calumet 
Island Falls, on the Ottawa River, near 
Bryson, Que. 

TILSONBURG, ONT.—The erection of a 
transmission line from Tilsonburg to Court- 
land, to cost about $40,000, is under con- 
sideration by the Hydro-Electric Power 
Commission of Ontario, Toronto. 


Electrical 
Patents 


Announced by U. S. Patent Office 


(Issued June 26, 1923) 

1,460,246. Lockinc Lamp; H. Hubbell, 
Bridgeport, Conn. App. filed June 18, 
1921. Removing lamp breaks filament 
circuit permanently. 

1,460,259. Evectric HEATING DEVICE; W. 
C. Lindemann, Milwaukee, Wis. | App. 
filed March 28, 1922. Cooking grids and 
plates. 

1,460,283. ATTACHING CLAMP; S. J. Shutsa, 
Uniontown, Pa. App. filed April 18, 1922. 
Hangers for trolley-wire clamps. 

1,460,288. TroLLEY-WiRE CuT-OvUT SWITCH ; 
T. A. Thomas, Amherstdale, W. Va. App. 
filed July 15, 1921. For mine use par- 
ticularly. 

1,460,349. 
Oakes, 


EvLectric INCUBATOR; L. R. 

Tipton, Ind. App. filed Nov. 3. 
1920. Thermostatically operated. 

1,460,357. TRANSMITTER FOR PRINTING 
TELEGRAPHS; E. E. Kleinschmidt, Brook- 
ee ee A App. filed May 1, 1919. 
Transmitter for synchronous multiplex 
systems, 

(Issued July 3, 1923) 

15,642 (reissue). EELECTRIC CONDENSER; C. 
F. Smith and W. H. Smith, Brooklyn, 
N. Y. App. filed May 17, 1920. Made 
of tinfoil and waxed paper. 

1,460,368. ELectric SIGNALING SYSTEM; 
L. H. Darrow, New York. N. Y. App. 
filed Jan. 30, 1920. Busy-test arrange- 
ment for telephone lines. 

1,460,394. ELEctTRIicC INCANDESCENT-LAMP 
Houper; E. F. Tweedy, Glenbrook, Conn. 
App. filed Jan. 3, 1919. Lamp guard. 

1,460,408. RHeEostTaT; E. G. Danielson, San 
Francisco, Cal. App. filed July 18, 1921. 
Electron-tube filament rheostat. 

1,460,438. SECRET COMMUNICATION SYSTEM ; 
R. D. Parker, Brooklyn, N. Y. App. filed 
Dec. 26, 1919. By superimposing varying 
voltage on transmission system. 
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1,460,439. INTERFERENCE PREVENTER; G. W. 
Pickard, Newton Center, Mass. App. 
filed April 22, 1922. Means for segregat- 
ing desired electric waves from inter- 
fering disturbances. 

1,460,444. MECHANICAL RECTIFYING Sys- 

. J. Robinson, Macon, Ga. App. 
8. 1920. Set for charging 
storage batteries. 

1,460,500. PLANT FOR THE SUPERVISION or 
THE CIRCULATION LUBRICATION ON POWER 
Cars; M. Rall, Stuttgart, Germany. App. 
filed May 26, 1922. Electrical indicator, 

1,460,517. ELECTROMAGNET; W. C. Stevens, 
Milwaukee, Wis. App. filed April 22. 
1918. Plunger type for operating appa- 
ratus, 

1,460,530. METHOD OF AND APPARATUS FOR 
MEASURING ELECTRICAL RESISTANCES; R. 
P. Brown and C. P. Frey, Philadelphia, 
Pa. App. filed Aug. 31, 1920. Wheat- 
stone bridge method applied. 

1,460,546. Drum CoNTROLLER; R. B. Hunter, 
Milwaukee, Wis. App. filed July 19, 1920. 
For joint control of several motors. 

1,460,556. OveRLOAD PROTECTIVE DEVICE FoR 
ELectrIc Motors; E. Newnham, S&t. 
Louis, Mo. App. filed April 10, 1922. 
Overload relay. 

1,460.562. Moror CoNTROLLER; C. W. Yerger, 
Milwaukee, Wis. App. filed June 23, 1919. 
Drum type. 

1,460,569. SysTeEM oF CONTROL FOR ELECc- 
TRIC ELEVATORS; P. H. Brodesser, Milwau- 
kee, Wis. App. filed Aug. 26, 1920. Auto- 
matic alignment of elevator at each floor. 

1,460,604. Batrery ConNecTor; C. E. Pot- 
ter, Baltimore, Md. App. filed Feb. 17. 
1921. For connecting the terminals of 
battery cells. 

1,460,624. INSULATING CAP FoR ELECTRICAL 
CABLE JOINTS; F. M. van _ Gelderen, 
Enschede, Netherlands. App. filed March 
3, 1923. For several sizes of cables. 

1,460,636. Wave Meter; P. J. Armagnat, 
Paris, France. App. filed Aug. 9, 1920. 
Comparison method. 

1.460,698. DisTRIBUTING-Box CONNECTION 
FOR ELECTRICAL CoNDUCTORS; H. ; 
Berry, Springfield, Mass. App. filed Sept. 
23, 1922. For use in manholes of under- 
ground cable systems. 

1,460,701. DirecTION INDICATOR; A. Butter, 
Clifton, N. Y. App. filed July 20, 1922. 
For automobiles. 

1,460,726. MEASURED-SERVICE 'TELEPHONE 
System; T. G. Martin, Chicago, Ill. App. 
filed June 14, 1919. Controlling coil-col- 
lecting device in automatic telephone 
system. 

1,460.734. WutreLtess Detector; W. H. Ruf, 
Roselle Park, N J. App. filed April 27, 
1922. Crystal detector holder. 

1,460,790. Wetpine Rop; J. H. Critchett, 
Niagara Falls, N. Y. App. filed June 24, 
1921. Iron alloy containing carbon and 
chromium. 

1,460,793. FEEDING AND ROTATING MEANS 
FOR _ELEectTropES; A. P. Davis, Brooklyn, 
N. Y. App. filed March 27, 1917. For 


are lights. 

1,460,801. DrrREcTIONAL RADIO RECEIVING 
SYSTEM; R. H. Marriott, Bremerton, 
Wash. App. filed June 20, 1921. 

1,460,814. Votce-CURRENT TELEPHONE RE- 
PEATER; J. H. Homrighous, Oak Park, IIl. 
App. filed March 27, 1919. Amplifica- 
tion and transmission of voice currents 
in both directions. 

1,460,815, Exectric Heater: L. P. Hynes, 
Albany, N. Y. App. filed Feb. 10, 1922. 
For heating gas or liquid. 

1,460,895. BATTERY TERMINAL; L. A. 
Doughty, Glenside, and F. S. Carlisle, 
Philadelphia, Pa. App. filed Nov. 12, 
1921. Leakage of acid prevented. 


1,460,913. SwitcHING APPARATUS FOR TELE- 
PHONE Systems; D. L. Lienzen and K. 
Larsson, Stockholm, Sweden. App. filed 
Oct, 21, 1920. Apparatus arranged to 
perform both rotation and radial move- 
ment. 

1,460,926. COMPENSATOR FOR INDUCTION 
Motors; H. F.. Stratton, Cleveland 
Heights, Ohio. App. filed July 26, 1922. 
Circuit cut-out for electric heater. 

1,460,943. Execrric_ Cut-Out; S. M. Car- 
mean and J. H. Carmean, Kansas City, 
Mo. App. filed Feb. 20, 1922. Circuit 
cut-out for electric heater. 


1,460,969. . TERMINAL FoR Dry BATTERIES: 
H. M. Koretzky. New York, N. Y. App: 
filed June 30° 1920. Improved carbon 
post terminal. 

1,460,992. ORNAMENTAL LAMP STAND; 
C. Vehling, Indianapolis, Ind. App. filed 
March 28, 1922. 

1,461,001. Moror aND MEANS FOR CON- 
TROLLING THE SAME; E, V. Hartford, 
Deal, N. J. App. filed July 24, 1918. 
Means for maintaining constant speed 
with varying loads. 





